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ɹʶʣʣʝʪʝʥʴ ï ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʠʟʜʘʥʠʝ ʂʦʤʠʩʩʠʠ ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʇʨʝʟʠʜʠʫʤʝ ʈɸʅ, ʢʦʪʦʨʫʶ ʩ ʤʦʤʝʥʪʘ ʝʝ ʦʩʥʦʚʘʥʠʷ ʚʦʟʛʣʘʚʣʷʣ ʘʢʘʜʝʤʠʢ ʕ.ʇ. 

ʂʨʫʛʣʷʢʦʚ (1934ï2012). ʅʘʰʠ ʘʚʪʦʨʳ ʙʦʨʶʪʩʷ ʧʨʦʪʠʚ ʣʞʝʥʘʫʯʥʳʭ ʬʘʥʪʘʟʠʡ ʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʦʧʳʪʦʢ 

ʧʦʜʦʨʚʘʪʴ ʘʚʪʦʨʠʪʝʪ ʥʘʫʢʠ. ʇʫʙʣʠʢʫʶʱʠʝʩʷ ʚ ɹʶʣʣʝʪʝʥʠ ʩʪʘʪʴʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʦʙʣʘʯʝʥʠʝ 

ʧʩʝʚʜʦʥʘʫʢʠ, ʧʨʦʧʘʛʘʥʜʠʨʫʝʤʦʡ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʜʠ ʧʨʠʚʣʝʯʝʥʠʷ 

ʟʨʠʪʝʣʝʡ, ʯʠʪʘʪʝʣʝʡ ʠ ʧʦʢʫʧʘʪʝʣʝʡ. ʇʨʦʧʘʛʘʥʜʘ ʙʝʩʧʦʣʝʟʥʳʭ ï ʘ ʟʘʯʘʩʪʫʶ ʠ ʚʨʝʜʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʩʨʝʜʩʪʚ 

ʠ ʫʩʪʨʦʡʩʪʚ ʦʩʦʙʝʥʥʦ ʚʨʝʜʥʘ. ʇʫʙʣʠʢʫʶʪʩʷ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʦ ʧʨʦʙʣʝʤʘʭ ʥʘʫʢʠ, ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʵʪʦʤ ʥʦʤʝʨʝ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʜʨʦʙʥʳʡ ʨʘʩʩʢʘʟ ʦ 

ʜʦʣʛʦʞʜʘʥʥʦʤ ʦʪʢʨʳʪʠʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʘʪʝʡ ʜʦʩʪʫʧʥʦ ʰʠʨʦʢʠʤ ʢʨʫʛʘʤ ʯʠʪʘʪʝʣʝʡ ʠ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʞʫʨʥʘʣʠʩʪʦʚ, ʧʠʰʫʱʠʭ ʦ ʥʘʫʢʝ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʙʶʣʣʝʪʝʥʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʯʪʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʣʷ ʨʘʩʧʝʯʘʪʢʠ ʥʘ 

ʧʨʠʥʪʝʨʘʭ ʚʩʝʡ ʢʥʠʛʠ ʚ ʮʝʣʦʤ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʩʪʘʪʝʡ ʚ ʬʦʨʤʘʪʝ ɸ4. 
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ʇʘʤʷʪʠ ʕ.ʇ. ʂʨʫʛʣʷʢʦʚʘ 

 

ʕʪʦ ʧʦʩʣʝʜʥʠʡ ʙʶʣʣʝʪʝʥʴ çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè, ʢʦʪʦʨʳʡ ʚʳʭʦʜʠʪ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʧʨʝʜʩʝ-

ʜʘʪʝʣʷ ʂʦʤʠʩʩʠʠ ʈɸʅ ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʕʜʫʘʨʜʘ 

ʇʘʚʣʦʚʠʯʘ ʂʨʫʛʣʷʢʦʚʘ. ʕʜʫʘʨʜ ʇʘʚʣʦʚʠʯ ʩʢʦʥʯʘʣʩʷ 6 ʥʦʷʙʨʷ ʧʦʩʣʝ ʙʦʣʝʝ ʯʝʤ ʛʦʜʠʯʥʦʡ 

ʤʫʞʝʩʪʚʝʥʥʦʡ ʙʦʨʴʙʳ ʩ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɿʘ 

ʜʚʝ ʥʝʜʝʣʠ ʜʦ ʢʦʥʯʠʥʳ ʦʥ ʟʚʦʥʠʣ ʯʣʝʥʘʤ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ɹʶʣʣʝʪʝʥʷ, ʜʦʙʠʚʘʷʩʴ ʷʩʥʦʩʪʠ 

ʧʝʨʩʧʝʢʪʠʚ ʚʳʭʦʜʘ ʵʪʦʛʦ ʩʙʦʨʥʠʢʘ. 

ɽʩʣʠ ɺ.ʃ. ɻʠʥʟʙʫʨʛ ʙʳʣ ʦʩʥʦʚʘʪʝʣʝʤ ʠ ʜʫʰʦʡ ʂʦʤʠʩʩʠʠ, ʪʦ ʕʜʫʘʨʜ ʇʘʚʣʦʚʠʯ, ʝʸ ʧʝʨʚʳʡ 

ʧʨʝʜʩʝʜʘʪʝʣʴ, ʙʳʣ ʤʦʪʦʨʦʤ ʢʦʤʠʩʩʠʠ, ʝʸ ʥʝʫʪʦʤʠʤʳʤ ʚʦʠʥʦʤ, ʝʸ ʨʳʮʘʨʝʤ çʙʝʟ ʩʪʨʘʭʘ ʠ ʫʧʨʸʢʘè, 

ʘ ʫʞ ʩʢʦʣʴʢʦ ʫʧʨʸʢʦʚ ʥʘ ʥʝʛʦ ʩʳʧʘʣʦʩʴ ʠ ʯʝʤ ʪʦʣʴʢʦ ʝʛʦ ʥʝ ʧʫʛʘʣʠ! ʆʥ ʜʘʣ ʧʨʠʤʝʨ ʩʚʦʝʡ ʢʦʤʘʥʜʝ 

ʩʪʦʡʢʦʩʪʠ ʚ ʙʦʨʴʙʝ ʟʘ ʯʠʩʪʦʪʫ ʥʘʫʢʠ, ʢʦʪʦʨʘʷ ʥʳʥʯʝ ʩʣʠʣʘʩʴ ʩ ʙʦʨʴʙʦʡ ʧʨʦʪʠʚ ʟʘʭʣʝʩʪʥʫʚʰʝʡ 

ʈʦʩʩʠʶ ʢʦʨʨʫʧʮʠʝʡ. 

 

ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ 

 

 * * *  

 

ʋʰʝʣ ʠʟ ʞʠʟʥʠ ʘʢʘʜʝʤʠʢ ʕʜʫʘʨʜ ʇʘʚʣʦʚʠʯ ʂʨʫʛʣʷʢʦʚ. ʅʝʧʨʦʩʪʦ ʜʘʞʝ ʚʩʧʦʤʠʥʘʪʴ, ʩʢʦʣʴʢʦ 

ʣʝʪ ʤʳ ʙʳʣʠ ʩ ʥʠʤ ʟʥʘʢʦʤʳ ʠ ʜʨʫʞʥʳ ï ʩ ʣʝʪʘ 1960-ʛʦ ʛʦʜʘ, ʢʦʛʜʘ ʷ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʫ ɹʫʜʢʝʨʘ ʚ 

ʀʥʩʪʠʪʫʪʝ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. ʊʦʛʜʘ ʵʪʦʪ ʠʥʩʪʠʪʫʪ ʪʦʣʴʢʦ 

ʬʦʨʤʠʨʦʚʘʣʩʷ, ʠ ʧʦʣʦʚʠʥʘ ʝʛʦ ʥʘʭʦʜʠʣʘʩʴ ʝʱʝ ʚ ʄʦʩʢʚʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʟʚʝʩʪʥʦʛʦ ʂʫʨʯʘʪʥʠʢʘ. 

ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʩʣʫʭʠ ʦ ʣʝʪʘʶʱʠʭ ʪʘʨʝʣʢʘʭ, ʠ ʤʦʣʦʜʦʡ ʕʜʠʢ ʂʨʫʛʣʷʢʦʚ ʠʤʠ 

ʦʯʝʥʴ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ. ɽʤʫ ʧʦʥʘʜʦʙʠʣʦʩʴ ʚʝʩʴʤʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʳ ʠ ʧʨʠʜʪʠ ʢ ʪʚʝʨʜʦʤʫ ʫʙʝʞʜʝʥʠʶ ï ʚʩʝ ʵʪʠ ʨʘʟʛʦʚʦʨʳ ʧʦʣʥʘʷ ʯʝʧʫʭʘ. 

ʉ ʪʝʭ ʧʦʨ ʦʥ ʩʪʘʣ ʥʝʧʨʠʤʠʨʠʤʳʤ ʚʨʘʛʦʤ ʣʞʝʥʘʫʢʠ, ʢʘʢʠʤ ʠ ʦʩʪʘʚʘʣʩʷ ʜʦ ʢʦʥʮʘ ʩʚʦʠʭ ʜʥʝʡ. 

ɺ 1961 ʛʦʜʫ ʤʳ ʚʤʝʩʪʝ ʧʝʨʝʝʭʘʣʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢ, ʘ ʧʦʪʦʤ ʜʦʣʛʦ, ʙʦʣʴʰʝ ʜʝʩʷʪʠ ʣʝʪ, ʯʘʩʪʦ 

ʚʤʝʩʪʝ ʭʦʜʠʣʠ ʧʝʰʢʦʤ ʥʘ ʨʘʙʦʪʫ ï ʠ ʣʝʪʦʤ, ʠ ʚ ʩʠʙʠʨʩʢʫʶ ʟʠʤʫ. ɿʘ ʵʪʠ ʛʦʜʳ ʕʜʫʘʨʜ ʇʘʚʣʦʚʠʯ 

ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʙʣʝʩʪʷʱʝʛʦ ʬʠʟʠʢʘ-ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ, ʦʜʥʦʛʦ ʠʟ ʣʫʯʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʬʠʟʠʢʝ 

ʧʣʘʟʤʳ, ʩʪʘʣ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ʠʥʩʪʠʪʫʪʘ. ʅʝ ʙʝʟ ʛʦʨʜʦʩʪʠ ʩʢʘʞʫ, ʯʪʦ ʥʘʤ ʧʨʠʰʣʦʩʴ 

ʨʘʙʦʪʘʪʴ ʥʘʜ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ï ʣʵʥʛʤʶʨʦʚʩʢʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴʶ ʧʣʘʟʤʳ. ʗ ʨʘʟʨʘʙʦʪʘʣ ʝʝ 

ʪʝʦʨʠʶ, ʚ ʢʦʪʦʨʫʶ ʥʠʢʪʦ ʥʝ ʚʝʨʠʣ, ʘ ʕʜʠʢ ʧʦʚʝʨʠʣ ʠ ʦʩʫʱʝʩʪʚʠʣ ʦʯʝʥʴ ʦʩʪʨʦʫʤʥʦʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʡ ʪʝʦʨʠʠ. 

ʕʪʘ ʨʘʙʦʪʘ ʕʜʫʘʨʜʘ ʇʘʚʣʦʚʠʯʘ, ʢʦʥʝʯʥʦ, ʥʝ ʛʣʘʚʥʘʷ ʩʨʝʜʠ ʝʛʦ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ʆʜʥʠʤ 

ʠʟ ʛʣʘʚʥʳʭ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʤ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʳ ʚ 

ʦʪʢʨʳʪʳʭ ʣʦʚʫʰʢʘʭ ʩ ʛʦʬʨʠʨʦʚʘʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʢʦʪʦʨʘʷ ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʳʣʘ 

çɿʦʣʫʰʢʦʡè ʚ ʧʨʦʙʣʝʤʝ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ, ʘ ʩʝʛʦʜʥʷ ʦʙʨʝʣʘ ʥʦʚʫʶ ʞʠʟʥʴ ʠ ʥʦʚʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ. ʆʯʝʥʴ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʨʝʰʠʪ ʚʘʞʥʝʡʰʫʶ ʜʣʷ ʩʝʙʷ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʧʨʦʙʣʝʤʫ ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʧʫʪʠ. 

ʂʦʤʠʩʩʠʷ ʧʦ ʣʞʝʥʘʫʢʝ ʧʨʠ ʈɸʅ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɺ.ʃ. ɻʠʥʟʙʫʨʛʘ, ʢʦʪʦʨʳʡ 

ʧʨʦʩʪʦ ʥʝ ʤʦʛ ʩʧʦʢʦʡʥʦ ʧʝʨʝʥʦʩʠʪʴ ʪʦʪ ʰʢʚʘʣ ʧʩʝʚʜʦʥʘʫʯʥʦʡ ʯʝʧʫʭʠ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʙʨʫʰʠ-

ʚʘʪʴʩʷ ʥʘ ʛʦʣʦʚʳ ʨʦʩʩʠʡʩʢʠʭ ʦʙʳʚʘʪʝʣʝʡ ʧʦʩʣʝ ʩʥʷʪʠʷ ʞʝʩʪʢʦʡ ʮʝʥʟʫʨʳ ʉʄʀ. ʕ.ʇ. ʂʨʫʛʣʷʢʦʚ 

ʩʨʘʟʫ ʞʝ ʩʪʘʣ ʝʝ ʧʨʝʜʩʝʜʘʪʝʣʝʤ. ʆʥ ʚʢʣʘʜʳʚʘʣ ʚ ʨʘʙʦʪʫ ʂʦʤʠʩʩʠʠ ʚʩʶ ʩʚʦʶ ʜʫʰʫ, ʥʝ ʞʘʣʝʣ 

ʚʨʝʤʝʥʠ ʥʘ ʪʱʘʪʝʣʴʥʳʡ ʨʘʟʙʦʨ ʩʘʤʳʭ ʥʝʣʝʧʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʜʫʤʘʥʥʳʭ ʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʦʪʚʝʪʦʚ. ʕʪʘ ʨʘʙʦʪʘ ʪʨʝʙʦʚʘʣʘ ʥʝʤʘʣʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʤʫʞʝʩʪʚʘ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ 

ʧʩʝʚʜʦʠʟʦʙʨʝʪʘʪʝʣʠ ʠ ʩʦʟʜʘʪʝʣʠ ʪʝʦʨʠʡ ʚʩʝʛʦ ʥʘ ʩʚʝʪʝ ʦʙʟʘʚʦʜʠʣʠʩʴ ʚʳʩʦʢʠʤʠ ʧʦʢʨʦʚʠʪʝʣʷʤʠ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʣʠ ʥʘ ʧʨʝʜʩʝʜʘʪʝʣʷ ʂʦʤʠʩʩʠʠ ʥʝʤʘʣʦʝ ʜʘʚʣʝʥʠʝ, ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʥʝʛʦ ʨʫʢʦʚʦʜ-

ʩʪʚʫ ɸʢʘʜʝʤʠʠ, ʚʩʷʯʝʩʢʠ ʧʨʝʧʷʪʩʪʚʦʚʘʣʠ ʚʳʭʦʜʫ ʚ ʩʚʝʪ ʙʶʣʣʝʪʝʥʝʡ çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè, ʚ ʢʦʪʦʨʳʭ 

ʦʪʨʘʞʘʣʘʩʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʂʦʤʠʩʩʠʠ. 
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ʆʩʦʙʦʛʦ ʫʧʦʤʠʥʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʥʝʣʝʛʢʘʷ ʙʦʨʴʙʘ ʩ ʠʟʚʝʩʪʥʳʤ ʰʘʨʣʘʪʘʥʦʤ ʇʝʪʨʠʢʦʤ, 

ʧʨʦʜʦʣʞʘʚʰʘʷʩʷ ʙʦʣʝʝ ʪʨʝʭ ʣʝʪ. ɿʜʝʩʴ ʙʳʣʦ ʚʩʸ ï ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʞʫʨʥʘʣʠʩʪʘʤʠ, ʧʫʙʣʠʯ-

ʥʳʝ ʜʠʩʧʫʪʳ ʧʦ ʪʝʣʝʚʠʜʝʥʠʶ, ʩʫʜʳ. ʇʝʪʨʠʢ ʠ ʝʛʦ ʢʣʝʚʨʝʪʳ ʧʫʙʣʠʢʦʚʘʣʠ ʚ ʧʨʝʩʩʝ ʠ ʚʳʚʝʰʠʚʘʣʠ 

ʚ ʀʥʪʝʨʥʝʪʝ ʜʝʩʷʪʢʠ ʩʪʘʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʚʩʷʯʝʩʢʠ ʢʣʝʡʤʠʣʠ ʂʦʤʠʩʩʠʶ ʧʦ ʣʞʝʥʘʫʢʝ ʠ ʧʦʜʚʝʨʛʘʣʠ 

ʝʝ ʯʣʝʥʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʕ.ʇ. ʂʨʫʛʣʷʢʦʚʘ, ʥʝʤʳʩʣʠʤʳʤ ʦʩʢʦʨʙʣʝʥʠʷʤ. ʅʘ ʥʝʛʦ ʙʳʣʠ ʚʳʣʠʪʳ 

ʫʰʘʪʳ ʢʣʝʚʝʪʳ. ɹʳʣ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʩʧʠʢʝʨ ɼʫʤʳ ɻʨʳʟʣʦʚ, ʘ ʟʘ ʥʠʤ ʠ ʝʛʦ ʧʦʜʛʦʣʦʩʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʝʧʫʪʘʪʳ, ʪʨʝʙʦʚʘʣʠ ʦʪ ʨʫʢʦʚʦʜʩʪʚʘ ʈɸʅ ʟʘʢʨʳʪʴ ʂʦʤʠʩʩʠʶ. 

ʕʜʫʘʨʜ ʇʘʚʣʦʚʠʯ ʚʩʪʨʝʯʘʣ ʚʩʶ ʜʠʬʬʘʤʘʮʠʶ ʩ ʧʦʠʩʪʠʥʝ ʦʣʠʤʧʠʡʩʢʠʤ ʩʧʦʢʦʡʩʪʚʠʝʤ. ɺʩʝ 

ʩʫʜʳ ʩ ʇʝʪʨʠʢʦʤ ʦʥ ʚʳʠʛʨʘʣ ʠ ʩʪʘʣ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʦʯʝʥʴ ʠʟʚʝʩʪʥʦʡ ʚ ʩʪʨʘʥʝ ʬʠʛʫʨʦʡ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʂ ʯʝʩʪʠ ʨʫʢʦʚʦʜʩʪʚʘ ʈɸʅ, ʧʦʩʣʝ ʥʝʜʦʣʛʦʛʦ ʧʝʨʠʦʜʘ ʨʘʩʪʝʨʷʥ-

ʥʦʩʪʠ, ʦʥʦ ʪʚʝʨʜʦ ʚʩʪʘʣʦ ʥʘ ʧʫʪʴ ʟʘʱʠʪʳ ʂʦʤʠʩʩʠʠ ʧʦ ʙʦʨʴʙʝ ʩʦ ʣʞʝʥʘʫʢʦʡ ʠ ʝʝ ʧʨʝʜʩʝʜʘʪʝʣʷ. 

ʆʥ ʫʤʝʨ ʧʦʩʣʝ ʪʷʞʝʣʦʡ, ʭʦʪʷ ʠ ʥʝ ʦʯʝʥʴ ʜʦʣʛʦʡ ʙʦʣʝʟʥʠ, ʨʘʢ ʣʝʛʢʦʛʦ ʩʞʝʛ ʝʛʦ ʟʘ ʛʦʜ. ʉʦ 

ʩʚʦʠʤ ʥʝʜʫʛʦʤ ʕʜʫʘʨʜ ʇʘʚʣʦʚʠʯ ʙʦʨʦʣʩʷ ʩ ʨʝʜʢʠʤ ʤʫʞʝʩʪʚʦʤ ʠ ʭʣʘʜʥʦʢʨʦʚʠʝʤ. ʇʦʩʣʝʜʥʠʡ ʨʘʟ 

ʤʳ ʨʘʟʛʦʚʘʨʠʚʘʣʠ ʧʦ ʪʝʣʝʬʦʥʫ ʚ ʩʝʥʪʷʙʨʝ. ʈʘʟʛʦʚʦʨ ʙʳʣ ʜʦʣʛʠʡ, ʥʦ ʦ ʙʦʣʝʟʥʠ ï ʧʦʯʪʠ ʥʠʯʝʛʦ, 

ʢʨʘʪʢʘʷ ʩʫʭʘʷ ʩʧʨʘʚʢʘ ʩ ʧʦʣʷ ʙʠʪʚʳ. ʆʩʪʘʣʴʥʦʡ ʨʘʟʛʦʚʦʨ ï ʦ ʥʘʩʫʱʥʳʭ ʜʝʣʘʭ ʂʦʤʠʩʩʠʠ ʧʦ 

ʣʞʝʥʘʫʢʝ. 

ʄʳ ʚʩʝ ʛʣʫʙʦʢʦ ʩʢʦʨʙʠʤ ʧʦ ʧʦʚʦʜʫ ʧʦʪʝʨʠ ʜʨʫʛʘ, ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ, ʷʩʥʦʛʦ, ʩʤʝʣʦʛʦ ʠ 

ʵʥʝʨʛʠʯʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʜʣʠʥʥʦʛʦ ʨʳʮʘʨʷ ʥʘʩʪʦʷʱʝʡ ʥʘʫʢʠ, ʪʚʝʨʜʦ ʚʝʨʠʚʰʝʛʦ ʚ ʩʚʦʠ ʧʨʠʥʮʠʧʳ 

ʠ ʥʝ ʱʘʜʷʱʝʛʦ ʩʠʣ ʥʘ ʠʭ ʦʪʩʪʘʠʚʘʥʠʝ. 

 

ɺ.ɽ. ɿʘʭʘʨʦʚ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ 
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ʇʫʪʠʥ ɺ.ɺ. ɺʳʩʪʫʧʣʝʥʠʝ ʥʘ  

ʆʙʱʝʤ ʩʦʙʨʘʥʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ
1
 

 

ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ ʝʞʝʛʦʜʥʦʤ ʦʙʱʝʤ ʩʦʙʨʘʥʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, 

ʥʘ ʢʦʪʦʨʦʤ ʧʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʢʘʜʝʤʠʠ ʚ 2011 ʛʦʜʫ. ɻʣʘʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠʟʣʦʞʠʣ 

ʩʚʦʸ ʚʠʜʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʩ ʫʯʸʪʦʤ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʦʙʱʝʩʪʚʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʇʨʝʟʠʜʝʥʪ ʪʘʢʞʝ ʟʘʪʨʦʥʫʣ ʚʦʧʨʦʩʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʘʢʘʜʝʤʠʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʫʯʸʥʳʭ. 

* * *  

ɺ.ʇʋʊʀʅ: ʋʚʘʞʘʝʤʳʡ ʖʨʠʡ ʉʝʨʛʝʝʚʠʯ [ʆʩʠʧʦʚ], ʫʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ, ʜʨʫʟʴʷ! 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʩʧʘʩʠʙʦ ʙʦʣʴʰʦʝ ʟʘ ʧʨʠʛʣʘʰʝʥʠʝ, ʟʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʪʫʧʠʪʴ. ʗ ʙʳʚʘʣ ʫ ʚʘʩ 

ʥʝʦʜʥʦʢʨʘʪʥʦ, ʠ ʚʩʝʛʜʘ ʵʪʦ ʙʳʣʠ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʝ, ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʙʝʩʝʜʳ. ʉ ʖʨʠʝʤ ʉʝʨʛʝʝʚʠ-

ʯʝʤ ʤʳ ʚʩʪʨʝʯʘʝʤʩʷ ʨʝʛʫʣʷʨʥʦ, ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʚʠʜʝʣʠʩʴ, ʦʙʩʫʞʜʘʣʠ ʧʨʦʙʣʝʤʳ ɸʢʘʜʝʤʠʠ, 

ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ, ʛʦʚʦʨʠʣʠ ʧʦ ʛʣʦʙʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ. 

ʄʳ ʩ ʚʘʤʠ ʭʦʨʦʰʦ ʟʥʘʝʤ, ʯʪʦ ʧʨʝʜʩʪʦʷʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʫʜʫʪ ʚʦ ʤʥʦʛʦʤ ʨʝʰʘʶʱʠʤʠ ʠ 

ʜʣʷ ʥʘʩ, ʠ ʜʣʷ ʦʯʝʥʴ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ ï ʜʣʷ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʥʝ ʧʨʦʩʪʦ ʚʭʦʜʠʪ, ʘ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦʰʸʣ ʚ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ ʧʝʨʠʦʜ ʛʣʦʙʘʣʴʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ʌʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʛʝʦʧʦʣʠ-

ʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ, ʤʝʥʷʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʝ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜ, 

ʞʠʟʥʴ ʤʝʥʷʝʪʩʷ ʩʝʨʴʸʟʥʳʤ ʦʙʨʘʟʦʤ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʪʨʝʙʫʶʪ ʩʘʤʦʛʦ ʛʣʫʙʦʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ï 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʨʘʙʦʪʘʪʴ ʠ ʧʨʠʥʷʪʴ ʘʜʝʢʚʘʪʥʳʝ ʰʘʛʠ ʠ ʨʝʰʝʥʠʷ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʥʦʚʴ ʧʦʜʯʝʨʢʥʫ: ʥʘʤ ʥʫʞʥʘ ʩʝʨʴʸʟʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢ-

ʪʘʤʠ ʨʘʟʚʠʪʠʷ, ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʙʫʜʫʱʝʛʦ. ʅʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, 

ʥʘʫʯʥʦʛʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʦʙʦʨʦʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʄʳ ʪʘʢʞʝ ʜʦʣʞʥʳ ʯʫʚʩʪʚʦʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʆʯʝʚʠʜʥʘ ʢʦʣʦʩʩʘʣʴʥʘʷ ʨʦʣʴ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʘʤʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. 

ʉʯʠʪʘʶ ʩʦʟʜʘʥʠʝ ʧʨʦʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʠ ʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ 

ʦʙʷʟʘʪʝʣʴʥʳʤ, ʥʝʧʨʝʣʦʞʥʳʤ ʫʩʣʦʚʠʝʤ ʥʘʰʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʨʳʚʘ, ʟʘʣʦʛʦʤ ʛʣʦʙʘʣʴ-

ʥʦʛʦ ʣʠʜʝʨʩʪʚʘ ʈʦʩʩʠʠ. 

 ɼʘ, ʧʨʦʙʣʝʤ, ʢʦʥʝʯʥʦ, ʟʜʝʩʴ ʝʱʸ ʜʦʩʪʘʪʦʯʥʦ, ʦʥʠ ʦʩʪʘʶʪʩʷ. ʅʦ, ʜʫʤʘʶ, ʤʥʦʛʠʝ ʚ ʵʪʦʤ ʟʘʣʝ 

ʩʦ ʤʥʦʡ ʩʦʛʣʘʩʷʪʩʷ, ʯʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʳʞʠʚʘʥʠʷ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʚ ʮʝʣʦʤ 

ʟʘʚʝʨʰʠʣʩʷ. ʉʘʤʘ ʩʪʨʘʥʘ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʘʩʴ, ʢʨʘʪʥʦ ʚʦʟʨʦʩʣʠ ʥʘʰʠ ʨʝʩʫʨʩʳ. ʀ 

ʩʝʛʦʜʥʷ ʤʳ ʜʦʣʞʥʳ ʛʦʚʦʨʠʪʴ ʥʝ ʧʨʦʩʪʦ ʦ ʧʦʜʜʝʨʞʢʝ ʥʘʫʢʠ ʠʣʠ ʜʘʞʝ ʦ ʚʦʟʚʨʘʱʝʥʠʠ ʜʦʣʛʦʚ, ʘ ʦ 

ʧʨʠʦʨʠʪʝʪʥʦʤ ʧʘʨʪʥʸʨʩʪʚʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʘʫʢʠ, ʘʢʘʜʝʤʠʡ ʥʘʫʢ, ʚʩʝʛʦ ʥʘʫʯʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʠʥʪʝʨʝʩʘʭ ʦʧʝʨʝʞʘʶʱʝʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʦʜʠʥ ʠʟ 

ʙʝʟʫʩʣʦʚʥʳʭ ʥʘʰʠʭ ʧʨʠʦʨʠʪʝʪʦʚ. 

çɿʘʜʘʯʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ï ʥʘʩʪʦʡʯʠʚʦ ʠʩʢʘʪʴ ʧʨʦʨʳʚʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʟʜʦʨʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʚ ʩʬʝʨʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘ ʩʯʸʪ ʧʨʠʚʣʝʯʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʢʦʣʣʝʢʪʠʚʘʭ ʤʦʣʦʜʳʭ ʵʥʪʫʟʠʘʩʪʦʚ, ʚ 

ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʩʝʢʪʦʨʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘè. 

ʍʦʯʫ ʥʘʧʦʤʥʠʪʴ, ʩ ʯʝʛʦ ʤʳ ʥʘʯʠʥʘʣʠ: ʚ 2002 ʛʦʜʫ ʨʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ 

ʛʨʘʞʜʘʥʩʢʫʶ ʥʘʫʢʫ ʩʦʩʪʘʚʣʷʣʠ ʦʢʦʣʦ 30 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. ʅʘʧʦʤʥʶ, ʯʪʦ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʠʣʦ 323 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ (ʚ 10 ʨʘʟ ʙʦʣʴʰʝ ï ʜʘʞʝ ʩ ʫʯʸʪʦʤ 

ʠʥʬʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ), ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ. 

ʄʳ ʩʪʘʚʠʤ ʟʘʜʘʯʫ ʫʞʝ ʢ 2015 ʛʦʜʫ ʜʦʚʝʩʪʠ ʧʣʘʥʢʫ ʨʘʩʭʦʜʦʚ ʥʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʸʪ ʧʨʠʚʣʝʯʸʥʥʳʭ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʜʦ ʫʨʦʚʥʷ ʧʦʨʷʜʢʘ 1,8 

ʧʨʦʮʝʥʪʘ ɺɺʇ. ʕʪʦ ʧʦʢʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʥʝʢʦʪʦʨʳʭ ʚʝʜʫʱʠʭ ʩʪʨʘʥʘʭ (ʚ ʉʐɸ, ʜʦʧʫʩʪʠʤ, ʵʪʦ 2,5 

ʧʨʦʮʝʥʪʘ). ʅʦ ʤʳ ʙʫʜʝʤ ʠʜʪʠ ʢ ʵʪʦʡ ʧʣʘʥʢʝ, ʢ ʵʪʦʤʫ ʫʨʦʚʥʶ, ʙʫʜʝʤ ʠʜʪʠ ʥʘʩʪʦʡʯʠʚʦ, ʧʦʩʪʝ-

                                                      
1
 22 ʤʘʷ 2012 ʛ.; http://www.kremlin.ru/transcripts/15401. 
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ʧʝʥʥʦ, ʩʦʠʟʤʝʨʷʷ ʵʪʠ ʰʘʛʠ ʩ ʥʘʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʤ ʜʚʠʛʘʪʴʩʷ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ʊʘʢʞʝ ʥʘʤʝʨʝʥʳ ʩʘʤʳʤ ʘʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʚʣʝʢʘʪʴ ʥʘʫʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʥʠʚʝʨʩʠʪʝʪʳ 

ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʡ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʯʘʩʪʠʝʤ (ʪʘʤ 

ʦʛʨʦʤʥʳʝ ʨʝʩʫʨʩʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ), ʧʣʘʥʦʚ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

ʄʥʦʛʠʝ ʠʟ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʵʪʦʤ ʟʘʣʝ ʟʥʘʶʪ, ʢʘʢ ʩʢʣʘʜʳʚʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʥʘʫʯʥʳʝ 

ʮʝʥʪʨʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ: ʵʪʦ ʙʳʣ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʧʨʷʤʦʡ ʟʘʢʘʟ ʦʙʦʨʦʥʥʳʭ ʦʪʨʘʩʣʝʡ. ʗ ʥʝ ʛʦʚʦʨʶ, 

ʯʪʦ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʢ ʵʪʦʤʫ ʚʝʨʥʫʪʴʩʷ, ʜʘ ʵʪʦ ʠ ʥʝʚʦʟʤʦʞʥʦ, ʠ ʥʠ ʢ ʯʝʤʫ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʳʜʝʣʷʝʤʳʝ ʨʝʩʫʨʩʳ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʧʦʚʳʰʝʥʠʶ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ, ʨʘʟʚʠʚʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʫʢʫ, ʬʦʨʤʫʣʠʨʫʷ ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʢʘʟʳ, ï ʢʦʥʝʯʥʦ, ʤʳ ʵʪʦ ʙʫʜʝʤ ʜʝʣʘʪʴ. 

ʅʘʧʦʤʥʶ, ʯʪʦ ʛʦʩʦʙʦʨʦʥʟʘʢʘʟ ʫ ʥʘʩ ʜʦ 2020 ʛʦʜʘ ï 20 ʪʨʠʣʣʠʦʥʦʚ [ʨʫʙʣʝʡ] ʠ ʥʘ ʧʝʨʝʦʙʦʨʫ-

ʜʦʚʘʥʠʝ, ʧʦ ʩʫʪʠ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʘʟʳ ï ʝʱʸ ʪʨʠ ʪʨʠʣʣʠʦʥʘ. ʇʨʷʤʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʘʤʦʡ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʟʘ ʧʨʦʰʝʜʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʪʘʢʞʝ ʚʦʟʨʦʩʣʦ ʚ ʧʷʪʴ ʨʘʟ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ 

ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʣʝʯʴ ʤʦʣʦʜʳʝ ʢʘʜʨʳ, ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʰʝʥʠʶ ʦʩʪʨʳʭ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ. 

ɺ 2002 ʛʦʜʫ ʥʘ ɸʢʘʜʝʤʠʶ ʥʘʫʢ ʤʳ ʚʳʜʝʣʠʣʠ 12,6 ʤʠʣʣʠʘʨʜʘ [ʨʫʙʣʝʡ], ʘ ʚ 2012 ʛʦʜʫ 

ʚʳʜʝʣʷʝʪʩʷ ʫʞʝ 64 ʤʠʣʣʠʘʨʜʘ. ʉʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ʩʠʩʪʝʤʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʚ ʧʨʦʰʣʦʤ 

ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 34 ʪʳʩʷʯ ʨʫʙʣʝʡ. ʕʪʦ, ʢʦʥʝʯʥʦ, ʤʘʣʦ; ʢʦʥʝʯʥʦ, ʵʪʦ ʝʱʸ ʥʝ ʦʪʚʝʯʘʝʪ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ 

ʩʧʝʮʠʘʣʠʩʪʘʤ, ʟʘʥʷʪʳʤ ʚ ʥʘʫʯʥʦʡ ʩʬʝʨʝ, ʥʦ ʚʩʸ-ʪʘʢʠ ʵʪʦ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʷʷ [ʟʘʨʧʣʘʪʘ] ʧʦ 

ʵʢʦʥʦʤʠʢʝ. 

ɸ ʯʪʦ ʙʳʣʦ ʨʘʥʴʰʝ? ɺ 2002 ʛʦʜʫ ʫ ʥʘʩ ʩʨʝʜʥʷʷ [ʟʘʨʧʣʘʪʘ] ʧʦ ʵʢʦʥʦʤʠʢʝ ʙʳʣʘ ʚʩʝʛʦ 4,1 

ʪʳʩʷʯʠ, ʘ ʚ ɸʢʘʜʝʤʠʠ ï 4,3 ʪʳʩʷʯʠ, ʚʦʪ ʠ ʚʩʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ. ʂ 2018 ʛʦʜʫ ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ 

ʧʣʘʪʘ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʜʦʣʞʥʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʪʴ ʩʨʝʜʥʶʶ ʧʦ ʵʢʦʥʦʤʠʢʝ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. ʊʘʢʘʷ ʟʘʜʘʯʘ ʧʦʩʪʘʚʣʝʥʘ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʙʫʜʝʪ ʨʝʰʘʪʴʩʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʚʝʜʫʱʠʭ ʫʯʸʥʳʭ (ʥʝ 

ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʘ ʫʨʦʚʝʥʴ ʩʦʚʦʢʫʧʥʳʭ ʜʦʭʦʜʦʚ), ʙʝʟʫʩʣʦʚʥʦ, ʙʳʣ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʳʤ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʙʳʣ ʩʦʧʦʩʪʘʚʠʤ ʩ ʪʝʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚ 

ʣʫʯʰʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ ʤʠʨʘ. 

ʆʪʜʝʣʴʥʦ ʦʩʪʘʥʦʚʣʶʩʴ ʥʘ ʨʝʰʝʥʠʠ ʞʠʣʠʱʥʦʡ ʧʨʦʙʣʝʤʳ ʩʦʪʨʫʜʥʠʢʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ. ʄʦʛʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʧʝʨʠʦʜ ʜʦ 2015 ʛʦʜʘ ʚ 

ʨʘʤʢʘʭ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çɾʠʣʠʱʝè ʥʘ ʵʪʠ ʮʝʣʠ ʘʢʘʜʝʤʠʠ ʚʳʜʝʣʝʥʦ 6 

ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. 

ʊʦʣʴʢʦ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʧʦʵʪʦʤʫ ʤʳ ʥʘʤʝʨʝʥʳ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʈɸʅ ʠ ʌʦʥʜʘ ʈɾʉ [ʌʝʜʝʨʘʣʴʥʳʡ ʬʦʥʜ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ] ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʞʠʣʴʷ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ɸʢʘʜʝʤʠʠ ʥʘ ʫʯʘʩʪʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʋʞʝ ʦʜʥʦ ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ 

ʧʨʦʮʝʥʪʦʚ ʥʘ 20 ʢʘʢ ʤʠʥʠʤʫʤ. ɿʥʘʶ, ʯʪʦ ʚ ʉʠʙʠʨʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʈɸʅ ʫʞʝ ʩʪʘʨʪʦʚʘʣʘ ʪʘʢʘʷ 

ʧʠʣʦʪʥʘʷ ʧʨʦʛʨʘʤʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʦʣʦ 400 ʩʝʤʝʡ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʧʦʣʫʯʘʪ ʩʦʙʩʪʚʝʥʥʦʝ ʞʠʣʴʸ. 

ʂʘʢ ʤʠʥʠʤʫʤ ʜʦ 2015 ʛʦʜʘ ʤʳ ʧʨʦʜʣʠʤ ʧʨʦʛʨʘʤʤʫ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʣʫʯʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚ ʥʘʰʠ ʫʥʠʚʝʨʩʠʪʝʪʳ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʛʨʘʞʜʘʥʩʪʚʘ ʠʣʠ ʤʝʩʪʘ ʨʘʙʦʪʳ. ɹʦʣʝʝ ʪʦʛʦ, 

ʨʘʩʧʨʦʩʪʨʘʥʠʤ ʝʸ ʥʘ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʫʜʝʤ ʧʨʦʜʚʠʛʘʪʴ ʠʜʝʶ ʞʠʣʠʱʥʳʭ ʢʦʦʧʝʨʘʪʠʚʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʤʦʣʦʜʳʭ 

ʫʯʸʥʳʭ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʭ ʣʴʛʦʪʥʳʭ ʠʧʦʪʝʯʥʳʭ ʧʨʦʛʨʘʤʤ. ʀ ʢʦʥʝʯʥʦ ʞʝ, ʨʝʛʠʦʥʳ ʟʜʝʩʴ ʪʘʢʞʝ 

ʜʦʣʞʥʳ ʧʦʜʢʣʶʯʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʟʥʦʩʘ. 

ɺ ʭʦʜʝ ʥʘʰʝʡ ʥʝʜʘʚʥʝʡ ʚʩʪʨʝʯʠ ʩ ʖʨʠʝʤ ʉʝʨʛʝʝʚʠʯʝʤ, ʦ ʢʦʪʦʨʦʡ ʷ ʫʞʝ ʫʧʦʤʠʥʘʣ, ʤʳ 

ʦʙʩʫʞʜʘʣʠ ʚʦʧʨʦʩʳ ʦʙʥʦʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ɸʢʘʜʝʤʠʠ, ʩʦʟʜʘʥʠʷ ʮʝʥʪʨʦʚ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʄʳ ʦʙ ʵʪʦʤ ʛʦʚʦʨʠʤ ʫʞʝ ʥʝ ʧʝʨʚʳʡ ʨʘʟ: ʧʨʦʙʣʝʤʘ ʢʨʘʡʥʝ ʚʘʞʥʘʷ ï ʠ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʫʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʠ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʯʸʥʳʭ ʠʤʝʥʥʦ ʫ ʥʘʩ, ʚ ʈʦʩʩʠʠ. ʄʳ ʜʦʛʦʚʦʨʠʣʠʩʴ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʚʥʦʚʴ 

ʚʝʨʥʫʪʴʩʷ ʢ ʵʪʦʡ ʪʝʤʝ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢʠʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʫ ʙʶʜʞʝʪʘ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʵʪʠʭ ʧʨʦʛʨʘʤʤ. 

ɿʜʝʩʴ ʚ ʮʝʣʦʤ ʭʦʪʝʣ ʙʳ ʟʘʪʨʦʥʫʪʴ ʧʨʠʥʮʠʧʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʥʘʫʯʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ. ʂʦʥʝʯʥʦ, ʤʳ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʫʯʰʠʝ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʝ ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʳʝ ʩʝʙʷ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ. 
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ʉʯʠʪʘʶ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʣʞʥʘ ʩʪʘʪʴ ʥʦʨʤʦʡ 

ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʞʠʟʥʠ. ʕʪʠ ʧʦʜʭʦʜʳ ʫʞʝ ʚʥʝʜʨʷʶʪʩʷ ʚ ɸʢʘʜʝʤʠʠ. ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ ʧʨʦʰʣʠ ʪʦʣʴʢʦ 73 ʠʟ ʙʦʣʝʝ ʯʝʤ 430 ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʂʦʥʝʯʥʦ, ʥʫʞʥʦ ʫʩʢʦʨʠʪʴ ʵʪʫ ʨʘʙʦʪʫ. ʅʫʞʥʦ ʫʙʨʘʪʴ ʚʩʸ ʪʦ, ʯʪʦ ʜʠʩʢʨʝʜʠ-

ʪʠʨʫʝʪ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʩʥʠʞʘʝʪ ʝʛʦ ʘʚʪʦʨʠʪʝʪ. ʊʝʤ ʙʦʣʝʝ ʩʣʝʜʫʝʪ ʙʳʪʴ ʥʝʪʝʨʧʠ-

ʤʳʤ ʢ ʪʝʤ, ʢʪʦ ʧʘʨʘʟʠʪʠʨʫʝʪ ʥʘ ʥʘʫʢʝ. ʀ ʟʜʝʩʴ ʭʦʯʫ ʦʪʤʝʪʠʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʧʦʟʠʮʠʶ 

ʯʣʝʥʦʚ ʂʦʤʠʩʩʠʠ ʈɸʅ ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.
2
 

ʋʢʨʝʧʣʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʥʘʫʯʥʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʠ, ʰʠʨʦʢʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʦ ʨʝʘʣʴʥʳʭ ʧʨʦʙʣʝʤʘʭ ʠ ʜʦʩʪʠʞʝʥʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ, ʦʪʩʪʘʠʚʘʥʠʝ 

ʝʸ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʝʩʪʠʞʘ, ʢʦʥʝʯʥʦ, ʪʦʞʝ ʚ ʯʠʩʣʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʈɸʅ. 

ɺʳ ʟʥʘʝʪʝ, ʯʪʦ ʩʝʡʯʘʩ ʠʜʸʪ ʧʦʜʛʦʪʦʚʢʘ ʝʜʠʥʦʡ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʝʸ ʦʩʥʦʚʫ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʯʸʪʢʠʝ, ʧʦʥʷʪʥʳʝ ʢʨʠʪʝʨʠʠ. ʆʥʘ ʧʨʠʟʚʘʥʘ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʙʦʪʫ, ʧʨʦʚʦʜʠʤʫʶ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʷʭ ʥʘʫʢ, ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʷʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ. ʀ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʮʝʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʈʦʩʩʠʠ ʚʳʡʪʠ ʥʘ ʫʨʦʚʝʥʴ ʩʪʨʘʥ, ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʚ ʥʘʫʯʥʦʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ. 

ʆʙʨʘʱʘʶ ʚʥʠʤʘʥʠʝ: ʪʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʧʨʦʩʪʦ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʠ ʫʪʚʝʨʞʜʝʥʘ ʚ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ï ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʤʝʭʘʥʠʟʤ ʝʸ ʧʫʙʣʠʯʥʦʛʦ, ʦʪʢʨʳʪʦʛʦ ʘʫʜʠʪʘ, ʪʦ ʝʩʪʴ ʠʩʧʦʣʥʠʪʝʣʠ 

ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʨʝʛʫʣʷʨʥʦ ʦʪʯʠʪʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜ ʯʠʥʦʚʥʠʢʘʤʠ ʟʘ ʧʦʣʫʯʝʥʥʳʝ 

ʜʝʥʴʛʠ, ʘ ʧʝʨʝʜ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʧʝʨʝʜ ʨʦʩʩʠʡʩʢʠʤʠ ʛʨʘʞʜʘʥʘʤʠ. ʇʨʠ ʵʪʦʤ ʢ ʵʢʩʧʝʨʪʠʟʝ 

ʩʣʝʜʫʝʪ, ʢʦʥʝʯʥʦ, ʧʨʠʚʣʝʢʘʪʴ ʠ ʘʚʪʦʨʠʪʝʪʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɽʜʠʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʳʜʝʣʷʝʤʳʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, 

ʠʟʙʝʞʘʪʴ ʜʫʙʣʠʨʦʚʘʥʠʷ ʪʝʤʘʪʠʢ, ʫʩʪʨʘʥʠʪʴ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʙʘʨʴʝʨʳ ʠ ʨʘʟʣʠʯʥʳʝ ʥʝʩʪʳʢʦʚʢʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʩʤʦʞʝʤ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʫʯʥʳʝ ʢʦʣʣʝʢʪʠʚʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʫʯʸʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. ɸ ʤʳ ʟʥʘʝʤ ʩʝʛʦʜʥʷ, ʯʪʦ ʢʘʢ ʨʘʟ ʥʘ ʩʪʳʢʝ ʠ ʧʨʦʠʩʭʦʜʷʪ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳʝ ʦʪʢʨʳʪʠʷ. 

ʉʯʠʪʘʶ, ʯʪʦ ʟʘʜʘʯʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ï ʥʘʩʪʦʡʯʠʚʦ ʠʩʢʘʪʴ ʧʨʦʨʳʚ-

ʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʟʜʦʨʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʚ ʩʬʝʨʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʟʘ ʩʯʸʪ ʧʨʠʚʣʝʯʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʢʦʣʣʝʢʪʠʚʘʭ ʤʦʣʦʜʳʭ ʵʥʪʫʟʠʘʩ-

ʪʦʚ, ʚ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʩʝʢʪʦʨʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ. 

ʉʝʛʦʜʥʷ ʤʳ ʜʦʣʞʥʳ ʛʦʚʦʨʠʪʴ ʦ ʧʨʠʦʨʠʪʝʪʥʦʤ ʧʘʨʪʥʸʨʩʪʚʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʘʫʢʠ, ʘʢʘʜʝʤʠʡ 

ʥʘʫʢ, ʚʩʝʛʦ ʥʘʫʯʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʠʥʪʝʨʝʩʘʭ ʦʧʝʨʝʞʘʶʱʝʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʕʪʦ ʦʜʠʥ ʠʟ ʙʝʟʫʩʣʦʚʥʳʭ ʥʘʰʠʭ ʧʨʠʦʨʠʪʝʪʦʚ. 

ʄʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʫʯʸʥʳʝ ʦʙʨʘʱʘʶʪʩʷ ʚ ɸʜʤʠʥʠʩʪʨʘʮʠʶ ʇʨʝʟʠʜʝʥʪʘ, ʚ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʩ 

ʧʨʝʜʣʦʞʝʥʠʝʤ ʫʩʠʣʠʪʴ ʢʦʥʢʫʨʩʥʦʝ ʥʘʯʘʣʦ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʩʪʚ, ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʥʘʫʯʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ, ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʫʯʥʳʝ ʢʦʣʣʝʢʪʠʚʳ ʠ ʨʘʟʨʘʙʦʪʢʠ. ɹʝʟʫʩʣʦʚʥʦ, ʷ ʩ ʪʘʢʠʤ ʧʦʜʭʦʜʦʤ 

ʩʦʛʣʘʩʝʥ. ʂʦʥʢʫʨʩ ï ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʥʘʥ-

ʩʦʚʳʭ ʩʨʝʜʩʪʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʜʝʩʴ ʝʩʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: ɹʶʜʞʝʪʥʳʡ ʢʦʜʝʢʩ, 

ʨʘʟʣʠʯʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʨʘʩʭʦʜʦʚʘʥʠʝ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. ʗ 

ʧʨʦʰʫ ʄʠʥʦʙʨʥʘʫʢʠ (ʥʦʚʦʛʦ ʄʠʥʠʩʪʨʘ), ʄʠʥʬʠʥ, ʜʨʫʛʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚʝʜʦʤʩʪʚʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ɸʢʘʜʝʤʠʝʡ ʥʘʫʢ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʚʦʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʨʦʚʝʩʪʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʫʙʨʘʪʴ ʙʘʨʴʝʨʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʤʳ ʚʠʜʠʤ, ʢʘʢ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʝʙʷ ʛʨʘʥʪʦ-

ʚʘʷ ʤʦʜʝʣʴ. ʇʦʵʪʦʤʫ ʥʘʤʝʨʝʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ï ʭʦʯʫ ʵʪʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʩʫʱʝʩʪʚʝʥʥʦ ï ʫʚʝʣʠʯʠʪʴ 

ʨʝʩʫʨʩʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʬʦʥʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ, ʢ 2018 ʛʦʜʫ ʧʣʘʥʠʨʫʝʪʩʷ ʚʳʜʝʣʷʪʴ ʜʦ 25 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ 

ʈʦʩʩʠʡʩʢʦʤʫ ʬʦʥʜʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʈʦʩʩʠʡʩʢʦʤʫ ʛʫʤʘʥʠʪʘʨʥʦʤʫ ʥʘʫʯʥʦʤʫ 

ʬʦʥʜʫ. ʇʨʠʯʸʤ ʨʘʟʤʝʨʳ ʛʨʘʥʪʦʚ ʙʫʜʫʪ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʯʸʥʳʤ 

ʚʝʜʫʱʠʝ ʠʥʦʩʪʨʘʥʥʳʝ ʬʦʥʜʳ ʠ ʫʥʠʚʝʨʩʠʪʝʪʳ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʦʪʙʦʨ ʧʨʦʝʢʪʦʚ ʜʣʷ ʛʨʘʥʪʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʪʘʢʞʝ ʜʦʣʞʝʥ ʧʨʦʭʦʜʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʦʪʢʨʳʪʦ. ʀ ʜʦʙʘʚʣʶ, ʯʪʦ ʧʦ ʙʦʣʝʝ ʞʸʩʪʢʠʤ ʧʨʘʚʠʣʘʤ ʩ ʫʯʘʩʪʠʝʤ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʚʝʜʫʱʠʭ ʫʯʸʥʳʭ ʠ, ʢʦʥʝʯʥʦ, ʚʘʰʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʣʣʝʛ. ʉʨʝʜʩʪʚʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʬʦʥʜʦʚ, ʜʦʣʞʥʳ ʠʜʪʠ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ. 

                                                      
2
 (ʂʫʨʩʠʚ ʥʘʰ ï ʈʝʜʢʦʣʣʝʛʠʷ). 
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ʊʘʢʞʝ, ʢʘʢ ʤʠʥʠʤʫʤ ʜʦ 2015 ʛʦʜʘ, ʤʳ ʧʨʦʜʣʠʤ ʧʨʦʛʨʘʤʤʫ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʣʫʯʰʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʥʘʰʠ ʫʥʠʚʝʨʩʠʪʝʪʳ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʛʨʘʞʜʘʥʩʪʚʘ ʠʣʠ ʤʝʩʪʘ ʨʘʙʦʪʳ. ɹʦʣʝʝ 

ʪʦʛʦ, ʨʘʩʧʨʦʩʪʨʘʥʠʤ ʝʸ ʥʘ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʠʤ ʫʢʨʝʧʠʪʴ ʩʚʦʡ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ, ʟʘʧʫʩʪʠʪʴ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ ʧʦ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʆʪʤʝʯʫ, ʯʪʦ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʫʞʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ. ʗ ʙʳʚʘʣ ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʪʘʢʠʭ 

ʣʘʙʦʨʘʪʦʨʠʡ, ʩʤʦʪʨʝʣ, ʢʘʢ ʪʨʫʜʷʪʩʷ ʚʘʰʠ ʢʦʣʣʝʛʠ. ʏʪʦ ʩʯʠʪʘʶ ʚʘʞʥʳʤ ʧʦʜʯʝʨʢʥʫʪʴ: ʦʩʥʦʚʥʳʝ 

ʧʦʣʫʯʘʪʝʣʠ ʛʨʘʥʪʦʚ (ʵʪʦ ʧʨʠʤʝʨʥʦ 70 ʧʨʦʮʝʥʪʦʚ) ï ʠʤʝʥʥʦ ʥʘʰʠ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʠ, ʣʠʙʦ 

ʨʘʙʦʪʘʶʱʠʝ ʟʜʝʩʴ, ʣʠʙʦ ʧʝʨʝʝʭʘʚʰʠʝ ʥʘ ʜʨʫʛʦʝ ʤʝʩʪʦ ʨʘʙʦʪʳ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ, ʥʦ ʚʦʟʚʨʘʱʘʶ-

ʱʠʝʩʷ ʠ ʨʘʙʦʪʘʶʱʠʝ ʫ ʥʘʩ ʥʝ ʤʝʥʝʝ ʪʨʸʭïh ʝʩʪʠ ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ. ɸ ʤʥʦʛʠʝ ʩʠʜʷʪ ʟʜʝʩʴ ʫʞʝ 

ʙʝʟʚʳʣʘʟʥʦ, ʧʝʨʝʜʘʶʪ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʩʪʫʜʝʥʪʘʤ, ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤ. ʀ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, 

ʟʘʥʠʤʘʶʪʩʷ ʚʳʚʝʜʝʥʠʝʤ ʥʘ ʨʳʥʦʢ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʯʸʤ ʢʘʢ ʥʘ ʥʘʰ ʨʳʥʦʢ, 

ʪʘʢ ʠ ʥʘ ʟʘʨʫʙʝʞʥʳʡ. ʇʦ ʩʫʪʠ, ʤʳ ʥʝ ʥʘ ʩʣʦʚʘʭ, ʘ ʥʘ ʜʝʣʝ, ʥʝ ʚ ʬʦʨʤʘʪʝ ʧʨʦʩʪʦ ʧʨʠʟʳʚʦʚ, ʢʘʢʠʭ-

ʪʦ ʦʛʨʘʥʠʯʝʥʠʡ, ʟʘʧʨʝʪʦʚ ï ʧʫʪʸʤ, ʩʢʘʞʝʤ ʪʘʢ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʦʩʪʠ ʩʦʙʠʨʘʝʤ ʥʘʰ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ʄʳ ʪʘʢʞʝ ʨʘʩʩʯʠʪʳʚʘʝʤ, ʯʪʦ ʢ 2020 ʛʦʜʫ ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʜʦʣʞʥʳ 

ʚʦʡʪʠ ʚ ʧʝʨʚʫʶ ʩʦʪʥʶ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ʇʨʘʚʜʘ, ʟʜʝʩʴ ʪʦʞʝ ʥʘʜʦ ʧʦʥʷʪʴ, ʯʪʦ 

ʪʘʢʦʝ ʚʝʜʫʱʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ. ɺʩʝ ʵʪʠ ʨʝʡʪʠʥʛʠ ï ʵʪʦ ʚʝʱʴ ʚ ʩʝʙʝ, ʥʘʜʦ ʝʱʸ ʩ ʵʪʠʤ ʨʘʟʦʙʨʘʪʴʩʷ, 

ʥʦ ʜʫʤʘʶ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʵʪʦʤ ʟʘʣʝ, ʥʝʪʨʫʜʥʦ ʙʫʜʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʥʘ ʢʘʢʦʤ ʫʨʦʚʥʝ ʥʘʭʦʜʠʪʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʥʠʚʝʨʩʠʪʝʪ ʈʦʩʩʠʠ. ʋʙʝʞʜʸʥ, ʨʝʰʝʥʠʝ ʪʘʢʦʡ 

ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʩʘʤʦʤ ʪʝʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʳʩʰʝʡ ʰʢʦʣʳ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ, ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

ʅʘʤ ʩʣʝʜʫʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʤʦʱʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ, ʥʘʩʪʘʚʥʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ, ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟʦʚʳʭ ʢʘʬʝʜʨ, ʨʘʟʚʠʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʠʥʩʪʠʪʫʪʘʭ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. ʀ ʷ ʦʯʝʥʴ ʧʨʦʰʫ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʯʠʪʘʶ ʝʛʦ ʚʘʞʥʳʤ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʫʞʝ ʝʩʪʴ ʫʩʧʝʰʥʳʡ ʦʧʳʪ 

ʧʘʨʪʥʸʨʩʪʚʘ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʧʨʠʚʝʜʫ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ 

ʉʪʝʢʣʦʚʘ. ʂʩʪʘʪʠ ʛʦʚʦʨʷ, ʩʝʛʦʜʥʷ ʥʘ ʥʘʰʝʤ ʤʝʨʦʧʨʠʷʪʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʯʣʝʥʳ ʢʦʤʘʥʜʳ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʙʝʜʠʣʠ ʥʘ ʩʪʫʜʝʥʯʝʩʢʦʤ ʯʝʤʧʠʦʥʘʪʝ ʤʠʨʘ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʊʘʢ ʯʪʦ ʤʳ ʧʦʙʝʞʜʘʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʭʦʢʢʝʝ, ʥʦ ʠ ʚ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ. ʗ ʠʭ ʩʝʨʜʝʯʥʦ ʧʦʟʜʨʘʚʣʷʶ 

ʩ ʵʪʠʤ ʜʦʩʪʠʞʝʥʠʝʤ. 

ɹʣʝʩʪʷʱʠʡ ʫʩʧʝʭ ʥʘʰʝʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʤʘʥʜʳ ï ʵʪʦ ʷʨʢʠʡ ʧʨʠʤʝʨ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʪʝʛʨʘ-

ʮʠʠ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʪʚʦʨʯʝʩʢʦʡ, ʤʳʩʣʷʱʝʡ ʤʦʣʦʜʸʞʠ, ʢʦʪʦʨʘʷ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʩʪʨʘʥʳ ʠ, ʢʦʥʝʯʥʦ, ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ. 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ! ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣ ʙʳ ʝʱʸ ʨʘʟ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʚʝʩʴ ʢʦʣʣʝʢʪʠʚ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʟʘ ʪʦʪ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ, ʢʦʪʦʨʳʡ ʚʳ ʚʥʦʩʠʪʝ ʚ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ, ʟʘ ʧʨʦʜʦʣʞʝʥʠʝ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʠʩʢʨʝʥʥʝʛʦ ʩʣʫʞʝʥʠʷ ʆʪʝʯʝʩʪʚʫ ʠ ʩʚʦʝʤʫ ʥʘʨʦʜʫ, ʦ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʣ 

ʇʸʪʨ ɺʝʣʠʢʠʡ, ʩʦʟʜʘʚʘʷ ɸʢʘʜʝʤʠʶ ʥʘʫʢ. 

ʉʧʘʩʠʙʦ ʚʘʤ ʙʦʣʴʰʦʝ ʟʘ ʚʥʠʤʘʥʠʝ. 
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ɿʘʭʘʨʦʚ ɺ.ɽ. ʀʩʧʳʪʘʥʠʝ ʇʝʪʨʠʢʦʤ 

 

ʇʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʚʩʸ ʧʣʦʭʦ, ʦʜʥʘʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʜʫʪ ʠ ʧʦʟʠʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ. ɺʦʪ ʦʜʠʥ, ʠ ʥʝʤʘʣʦʚʘʞʥʳʡ ï ʈʦʩʩʠʷ ʫʩʧʝʰʥʦ ʚʳʜʝʨʞʠʚʘʝʪ ʠʩʧʳʪʘʥʠʝ ʇʝʪʨʠʢʦʤ. 

ʇʝʪʨʠʢ ʧʨʦʠʛʨʘʣ ʫʞʝ ʜʚʘ ʩʫʜʘ ʚ ʇʝʪʝʨʙʫʨʛʝ ʠ ʚ ʄʦʩʢʚʝ, ʘʧʝʣʣʷʮʠʠ ʧʦ ʦʙʦʠʤ ʦʪʢʣʦʥʝʥʳ. 

ʅʝ ʪʘʢ ʜʘʚʥʦ ʦʥ ʧʨʦʠʛʨʘʣ ʠ ʪʨʝʪʠʡ ʩʫʜ ʚ ʄʦʩʢʚʝ, ʚʦʟʙʫʞʜʝʥʥʳʡ ʨʘʟʛʥʝʚʘʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ 

ʝʛʦ ʩʢʚʝʨʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʅʦʚʛʦʨʦʜʝ ʧʦʩʪʘʚʠʣʠ ʚ ʜʝʪʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ï ʢʘʢ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʧʘʨʪʠʠ ɽʜʠʥʘʷ ʈʦʩʩʠʷ. ʅʦ ʵʪʦ ʪʦʣʴʢʦ ʚʥʝʰʥʷʷ ʩʪʦʨʦʥʘ ʜʝʣʘ. ʅʝ 

ʤʝʥʝʝ ʚʘʞʥʦ ʪʦ, ʯʪʦ ʢ ʇʝʪʨʠʢʫ ʩʦʚʝʨʰʝʥʥʦ ʠʟʤʝʥʠʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʘʩʩʦʚʳʭ ʉʄʀ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʩʯʠʪʘʣʠ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʳʤ ʦʪʥʦʩʠʪʴʩʷ ʢ ʥʝʤʫ ʩʝʨʴʝʟʥʦ. 

ʇʝʪʨʠʢʘ ʧʝʨʝʩʪʘʣʠ ʧʨʠʛʣʘʰʘʪʴ ʥʘ ʪʝʣʝʚʠʜʝʥʠʝ. ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʨʝʯʠ ʦ ʪʦʤ, ʯʪʦʙʳ ʝʛʦ ʩʥʦʚʘ 

ʧʦʟʚʘʣʠ ʥʘ çʕʭʦ ʄʦʩʢʚʳè. ɼʘʞʝ ʥʦʚʦʩʪʥʦʡ ʨʝʩʫʨʩ çʅʴʶʩʣʵʥʜè, ʢʦʪʦʨʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʫʙʣʠ-

ʢʫʝʪ ʚʧʦʣʥʝ ʥʝʣʝʧʳʝ ʪʝʢʩʪʳ, ʧʝʨʝʩʪʘʣ ʚʳʚʝʰʠʚʘʪʴ ʫ ʩʝʙʷ ʝʛʦ ʥʘʧʳʱʝʥʥʳʝ, ʣʦʞʥʦ-ʛʣʫʙʦʢʦʤʳʩ-

ʣʝʥʥʳʝ ʦʧʫʩʳ, ʧʦʣʥʳʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ʩʘʤʦʚʦʩʭʚʘʣʝʥʠʷ. 

ʂʦʥʝʯʥʦ, ʨʝʰʘʶʱʘʷ ʦʪʤʘʰʢʘ ʙʳʣʘ ʜʘʥʘ ʩʚʝʨʭʫ, ʢʦʛʜʘ 22 ʤʘʷ 2012 ʛʦʜʘ ʥʘ ʦʙʱʝʤ ʩʦʙʨʘʥʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʧʨʝʟʠʜʝʥʪ ɺ.ɺ. ʇʫʪʠʥ ʧʨʠʟʚʘʣ ʙʳʪʴ ʥʝʪʝʨʧʠʤʳʤ ʢ ʧʘʨʘʟʠʪʠʨʫʶʱʠʤ 

ʥʘ ʥʘʫʢʝ ʠ ʩʧʝʮʠʘʣʴʥʦ ʦʪʤʝʪʠʣ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʧʦʟʠʮʠʶ ʯʣʝʥʦʚ ʂʦʤʠʩʩʠʠ ʈɸʅ ʧʦ ʙʦʨʴʙʝ ʩ 

ʣʞʝʥʘʫʢʦʡ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʚʥʠʤʘʥʠʝ ʧʝʨʚʦʛʦ ʣʠʮʘ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠʚʣʝʢʣʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

çʜʝʣʦ ʇʝʪʨʠʢʘè. 

ʕʧʦʭʘ ʇʝʪʨʠʢʘ ʧʨʦʰʣʘ, ʤʦʥʫʤʝʥʪ ʫʧʘʣ ʩ ʧʴʝʜʝʩʪʘʣʘ. ɺʧʨʦʯʝʤ, ʇʝʪʨʠʢ ʚʥʝʩ ʥʝʢʦʪʦʨʳʡ 

ʚʢʣʘʜ ʚ ʨʦʩʩʠʡʩʢʫʶ ʮʠʚʠʣʠʟʘʮʠʶ, ʦʙʦʛʘʪʠʚ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʉʣʦʚʦ çʧʝʪʨʠʢè ʩʪʘʣʦ ʠʤʝʥʝʤ ʥʘʨʠʮʘ-

ʪʝʣʴʥʳʤ, ʣʝʛʢʦ ʫʧʦʪʨʝʙʣʷʶʱʠʤʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʯʠʩʣʝ: çʕʪʠ ʧʝʪʨʠʢʠ!è 

ɸ ʚʝʜʴ ʢʘʢʠʭ ʚʳʩʦʪ ʯʝʣʦʚʝʢ ʜʦʩʪʠʛʘʣ! ʊʨʠ ʛʦʜʘ ʥʘʟʘʜ ʦʥ ʢʘʟʘʣʩʷ ʥʝʧʦʙʝʜʠʤʳʤ, ʜʨʫʞʠʣ ʩ 

ʪʨʝʪʴʠʤ ʣʠʮʦʤ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʠ ʥʝʜʚʫʩʤʳʩʣʝʥʥʦ ʥʘʤʝʢʘʣ ʥʘ ʙʣʘʛʦʩʢʣʦʥʥʦʩʪʴ ʧʝʨʚʦʛʦ ʣʠʮʘ. ɻʦʪʦ-

ʚʠʣʩʷ ʧʦʩʪʘʚʠʪʴ ʥʘ ʢʦʣʝʥʠ ɸʢʘʜʝʤʠʶ ʥʘʫʢ ï ʥʘ ʟʘʩʝʜʘʥʠʠ ʧʦʧʝʯʠʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ ʚʳʩʪʘʚʢʠ 

çʀʥʥʦʚʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠè ʧʦʜ ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʦʤ ɹ.ɺ. ɻʨʳʟʣʦʚʘ ʚ ʘʧʨʝʣʝ 2009 ʛʦʜʘ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙʷʟʘʪʴ ʨʷʜ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʜʦʨʘʙʘʪʳʚʘʪʴ ʝʛʦ ʛʝʥʠʘʣʴʥʳʝ ʠʟʦʙʨʝ-

ʪʝʥʠʷ. ʀ ʛʣʘʚʥʦʝ ï ʧʨʦʛʨʘʤʤʘ çʏʠʩʪʘʷ ʚʦʜʘè ʧʨʝʜʧʦʣʘʛʘʣʘ, ʯʪʦ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, ʚʦ ʚʩʝʭ ʫʯʨʝʞʜʝ-

ʥʠʷʭ ʠ ʢʚʘʨʪʠʨʘʭ, ʙʫʜʫʪ ʧʦʩʪʘʚʣʝʥʳ ʝʛʦ ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ. ɽʩʣʠ ʦʮʝʥʠʪʴ ʠʭ ʯʠʩʣʦ ʚ 

ʪʨʠʜʮʘʪʴ ʤʠʣʣʠʦʥʦʚ, ʘ ʧʨʠʙʳʣʴ ʦʪ ʢʘʞʜʦʛʦ ʬʠʣʴʪʨʘ ʚ ʧʷʪʴ ʪʳʩʷʯ ʨʫʙʣʝʡ, ʚʦʪ ʚʘʤ ʫʞʝ ʩʪʦ 

ʧʷʪʴʜʝʩʷʪ ʤʠʣʣʠʘʨʜʦʚ. ɸ ʚʝʜʴ ʧʦʪʦʤ ʢʘʞʜʳʝ ʪʨʠ ʤʝʩʷʮʘ ʥʘʜʦ ʙʫʜʝʪ ʤʝʥʷʪʴ ʢʘʨʪʨʠʜʞʠ. ʇʦʧʨʦʩʪʫ 

ʛʦʚʦʨʷ, ʇʝʪʨʠʢ ʠ ʝʛʦ ʢʦʤʧʘʥʠʷ ʭʦʪʝʣʠ ʦʙʣʦʞʠʪʴ ʚʩʸ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ ʥʦʚʳʤ, ʚʝʩʴʤʘ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳʤ ʥʘʣʦʛʦʤ. ʂ ʪʦʤʫ ʞʝ ʵʪʠ ʬʠʣʴʪʨʳ ʚʦʚʩʝ ʥʝʙʝʟʦʧʘʩʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʩʪʝʧʝʥʴ ʠʭ 

ʟʣʦʚʨʝʜʥʦʩʪʠ ʩʝʡʯʘʩ ʦʮʝʥʠʚʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ. 

ʂ ʩʣʦʚʫ ʩʢʘʟʘʪʴ, ʵʪʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʜʘʚʥʦ ʷʩʥʦ, ʯʪʦ ʧʨʦʙʣʝʤʫ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʯʠʩʪʦʡ 

ʚʦʜʦʡ ʥʘʜʦ ʨʝʰʘʪʴ ʥʝ ʬʠʣʴʪʨʘʤʠ. ʊʨʫʙʦʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʚ ʩʪʨʘʥʝ ʠʟʥʦʰʝʥʳ ʙʦʣʝʝ, ʯʝʤ ʥʘ 90% ï 

ʠʭ ʩʦʩʪʦʷʥʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʫʭʫʜʰʠʣʦʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʠʟ-ʟʘ ʙʝʟʛʨʘʤʦʪʥʦʩʪʠ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʛʜʘ ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ. ʆʪʩʫʪʩʪʚʫʶʪ ʩʦʦʨʫʞʝʥʠʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʘ ʪʝ, ʢʦʪʦʨʳʝ ʝʱʝ ʨʘʙʦʪʘʶʪ, 

ʨʘʙʦʪʘʶʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 1912 ʛʦʜʘ! ʉʪʦʯʥʳʝ ʚʦʜʳ ʥʘʩʪʦʣʴʢʦ ʟʘʛʨʷʟʥʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠʩʪʦʯ-

ʥʠʢʠ, ʯʪʦ ʠʤʝʶʱʠʤʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʫʩʪʘʨʝʚʰʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʪʘʣʦ ʥʝʚʦʟʤʦʞʥʦ ʦʯʠʱʘʪʴ 

ʚʦʜʫ ʜʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ. ʉʧʝʮʠʘʣʠʩʪʳ ʜʘʚʥʦ ʙʴʶʪ ʪʨʝʚʦʛʫ! ʅʦ ʧʨʠ ʘʢʪʠʚʥʦʤ ʣʦʙʙʠʨʦʚʘʥʠʠ 

ʚʩʝʤ ʠʟʚʝʩʪʥʦʛʦ ʧʦʣʠʪʠʢʘ ʙʳʣ ʫʩʣʳʰʘʥ ʪʦʣʴʢʦ ʛʦʣʦʩ ʧʨʦʭʦʜʠʤʮʘ ʇʝʪʨʠʢʘ. ɺʝʜʫʱʠʝ ʩʧʝʮʠʘ-

ʣʠʩʪʳ ʧʦ ʚʦʜʦʦʯʠʩʪʢʝ ʢ ʦʙʩʫʞʜʝʥʠʶ ʧʨʦʛʨʘʤʤʳ çʏʠʩʪʘʷ ʚʦʜʘè ʜʦʧʫʱʝʥʳ ʥʝ ʙʳʣʠ. 

ɸ ʢʘʢ ʧʨʠ ʵʪʦʤ ʇʝʪʨʠʢʫ ʢʘʜʠʣʠ! ɺʧʦʣʥʝ ʫʚʘʞʘʝʤʳʝ ʣʶʜʠ ʥʘʟʳʚʘʣʠ ʝʛʦ ʨʦʩʩʠʡʩʢʠʤ 

ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ, ʛʦʚʦʨʠʣʠ, ʯʪʦ ʦʥ ʟʘʩʣʫʞʠʚʘʝʪ ʜʚʫʭ ʅʦʙʝʣʝʚʩʢʠʭ ʧʨʝʤʠʡ ʠ ʝʤʫ ʧʨʠ ʞʠʟʥʠ 

ʥʘʜʦ ʧʦʩʪʘʚʠʪʴ ʧʘʤʷʪʥʠʢ. ɸ ʩʘʤ ʇʝʪʨʠʢ, ʢʘʢ ʪʦʪ ʊʘʨʘʢʘʥʠʱʝ, ʧʦʛʣʘʞʠʚʘʷ ʟʦʣʦʯʝʥʥʦʝ ʙʨʶʭʦ ʠ 

ʧʳʞʘʩʴ ʦʪ ʛʦʨʜʦʩʪʠ, ʜʦʢʘʟʳʚʘʣ, ʯʪʦ ʦʥ ʠʟʦʙʨʝʣ ʠ ʛʨʘʬʝʥʳ (ʟʘ ʢʦʪʦʨʳʝ ʥʝʜʘʚʥʦ ʜʘʣʠ ʅʦʙʝʣʝʚ-

ʩʢʫʶ ʧʨʝʤʠʶ ɻʝʡʤʫ ʠ ʅʦʚʦʩʝʣʦʚʫ), ʠ ʙʝʟʦʪʢʘʟʥʦʝ ʩʨʝʜʩʪʚʦ ʦʪ ʨʘʢʘ, ʠ ʤʦʞʝʪ ʠʟʚʣʝʢʘʪʴ ʵʥʝʨʛʠʶ 

ʠʟ ʪʝʧʣʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʚ ʥʘʨʫʰʝʥʠʝ ɺʪʦʨʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ!). ɼʘ ʤʘʣʦ ʣʠ ʝʱʝ 

ʢʘʢʠʝ ʥʝʣʝʧʦʩʪʠ ʇʝʪʨʠʢ ʛʦʚʦʨʠʣ! ʆʜʥʦ ʚʨʝʤʷ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʠʥʮʠʧ, ʥʝʢʦʛʜʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥ-
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ʥʳʡ ɸʚʨʘʘʤʦʤ ʃʠʥʢʦʣʴʥʦʤ ï çʤʦʞʥʦ ʜʦʣʛʦ ʦʙʤʘʥʳʚʘʪʴ ʥʝʤʥʦʛʠʭ, ʤʦʞʥʦ ʥʝʜʦʣʛʦ ʦʙʤʘʥʳʚʘʪʴ 

ʤʥʦʛʠʭ, ʥʦ ʥʝʣʴʟʷ ʜʦʣʛʦ ʦʙʤʘʥʳʚʘʪʴ ʚʩʝʭè ï ʚ ʈʦʩʩʠʠ ʥʝ ʨʘʙʦʪʘʝʪ. ʉʣʘʚʘ ɹʦʛʫ, ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʥʝ 

ʪʘʢ. 

ɺʩy ʞʝ ʠʟ ʢʘʟʫʩʘ ʇʝʪʨʠʢʘ ʩʪʨʘʥʘ ʜʦʣʞʥʘ ʠʟʚʣʝʯʴ ʚʘʞʥʳʡ ʫʨʦʢ ï ʧʝʨʝʩʪʘʪʴ ʚʝʨʠʪʴ ʚ 

ʜʝʰʝʚʳʝ ʯʫʜʝʩʘ ʠ ʜʦʚʝʨʯʠʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʨʘʩʥʦʙʘʷʤ, ʪʝʤ ʙʦʣʝʝ ʩ ʪʝʤʥʳʤ ʫʛʦʣʦʚʥʳʤ ʧʨʦʰʣʳʤ! 

ʅʫʞʥʦ ʚʝʨʥʫʪʴ ʫʚʘʞʝʥʠʝ ʢ ʥʘʫʢʝ, ʠ ʚʦʦʙʱʝ ʫʚʘʞʝʥʠʝ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ ï ʫʯʝʥʳʤ, ʚʨʘʯʘʤ, 

ʠʥʞʝʥʝʨʘʤ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʝʭʥʠʢʘʤ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʵʪʦ ʫʚʘʞʝʥʠʝ ʙʳʣʦ 

ʫʪʨʘʯʝʥʦ, ʚʦʟʥʠʢʣʘ ʣʝʛʢʦʤʳʩʣʝʥʥʘʷ ʚʝʨʘ ʚ ʪʦ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ ʥʝʢʠʝ ʫʤʝʣʳʝ 

ʤʝʥʝʜʞʝʨʳ. ʄʝʞʜʫ ʪʝʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʥʠʢʪʦ. ʅʘʩʪʦʷʱʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ 

ʜʦʩʪʠʛʘʝʪʩʷ ʜʦʣʛʠʤ ʢʨʦʧʦʪʣʠʚʳʤ ʪʨʫʜʦʤ ʚ ʢʨʫʛʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ɿʜʝʩʴ ʥʫʞʥʦ ʩʢʘʟʘʪʴ ʦ ʣʞʝʥʘʫʢʝ. ʆʥʘ ʝʩʪʴ ʠʟʚʝʯʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʙʦʣʝʟʥʴ ʦʙʱʝʩʪʚʘ, ʩʪʦʣʴ ʞʝ 

ʥʝʫʩʪʨʘʥʠʤʘʷ ʢʘʢ ʧʨʝʩʪʫʧʥʦʩʪʴ ʠʣʠ ʢʦʨʨʫʧʮʠʷ. ɽʝ ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ, ʪʘʢ ʞʝ ʢʘʢ 

ʥʝʣɹʟʷ ʟʘʧʨʝʪʠʪʴ ʣʶʜʷʤ ʩʭʦʜʠʪʴ ʩ ʫʤʘ. ʉ ʩʦʮʠʘʣʴʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʩʣʝʜʫʝʪ ʥʝʫʩʪʘʥʥʦ ʙʦʨʦʪʴʩʷ, 

ʫʜʝʨʞʠʚʘʪʴ ʥʘ ʥʝʦʧʘʩʥʦʤ ʜʣʷ ʦʙʱʝʩʪʚʘ ʫʨʦʚʥʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʞʝʫʯʝʥʳʭ ï çʬʨʠʢʠè, ʣʶʜʠ, 

ʠʩʢʨʝʥʥʝ ʚʝʨʷʱʠʝ ʚ ʪʫ ʯʝʧʫʭʫ, ʢʦʪʦʨʫʶ ʦʥʠ ʯʝʣʦʚʝʯʝʩʪʚʫ ʧʨʝʜʣʘʛʘʶʪ, ʥʝ ʩʪʦʣʴʢʦ ʤʦʰʝʥʥʠʢʠ, 

ʩʢʦʣʴʢʦ ʥʝʚʝʞʝʩʪʚʝʥʥʳʝ ʙʝʟʫʤʮʳ. ɹʝʜʘ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʯʘʩʪʦ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʩʠʣʦʡ 

ʫʙʝʜʠʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʢʨʫʧʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʮʝʥʪʨ, ʦʜʥʦʛʦ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ 

ʢʦʪʦʨʦʛʦ ʦʩʝʥʠʣʘ ʠʜʝʷ: ʝʩʣʠ ʜʦʙʘʚʠʪʴ ʢ ʫʨʘʚʥʝʥʠʶ ʅʴʶʪʦʥʘ ʥʝʢʠʡ ʯʣʝʥ, ʤʦʞʥʦ ʧʨʝʦʜʦʣʝʪʴ 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ. ʋʨʘ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʜʚʠʞʠʪʝʣʴ! ɽʛʦ ʨʦʤʘʥʪʠʯʝʩʢʘʷ 

ʙʨʝʜʦʚʘʷ ʠʜʝʷ ʚʦʩʧʣʘʤʝʥʷʝʪ ʚʘʞʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʣʘ, ʠ ʨʝʟʫʣʴʪʘʪ ï ʥʘ ʩʧʫʪʥʠʢʝ ʣʝʪʘʝʪ 

ʙʝʩʩʤʳʩʣʝʥʥʘʷ çʛʨʘʚʠʮʘʧʘè. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, çʛʨʘʚʠʮʘʧʘè ʥʝʜʦʨʦʛʦ ʦʙʦʰʣʘʩʴ ʛʦʩʫʜʘʨʩʪʚʫ. ʅʦ 

ʢʦʛʜʘ ʫʟʥʘʝʰʴ, ʯʪʦ ʵʪʦʪ ʛʝʥʝʨʘʣ ʷʚʣʷʝʪʩʷ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ʂʦʩʤʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʍʨʫʥʠʯʝʚʘ, ʩʪʘʥʦʚʠʪʩʷ ʩʪʨʘʰʥʦ. ʍʦʯʫ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ 

ʵʪʦʪ ʮʝʥʪʨ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʝʨʠʶ ʥʝʫʜʘʯ ʚ ʨʦʩʩʠʡʩʢʦʡ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘ ʧʨʦʚʘʣʴʥʳʡ ʟʘʧʫʩʢ ʜʚʫʭ ʩʧʫʪʥʠʢʦʚ ʩʚʷʟʠ 7 ʘʚʛʫʩʪʘ ʵʪʦʛʦ ʛʦʜʘ. ʄʦʞʝʪ ʙʳʪʴ, ʚ ʵʪʦʤ 

ʮʝʥʪʨʝ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʣʞʝʫʯʝʥʳʭ, çʫʣʫʯʰʘʶʱʠʭè ʤʝʭʘʥʠʢʫ ʅʴʶʪʦʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʯʣʝʥʘʤʠ, ʠ ʤʘʣʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʛʦʥʥʳʝ ʙʣʦʢʠ ʨʘʢʝʪ? 

çʌʨʠʢʦʚè ʢʘʢ ʩʦʮʠʘʣʴʥʫʶ ʙʦʣʝʟʥʴ ʩʣʝʜʫʝʪ ʜʝʨʞʘʪʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ. ɺ ʈʦʩʩʠʠ ʬʫʥʢʮʠʶ 

ʩʜʝʨʞʠʚʘʥʠʷ ʣʞʝʫʯʝʥʳʭ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʝʪ ʢʦʤʠʩʩʠʷ ʈɸʅ ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ. ʅʦ ʩʢʦʣʴʢʦ 

ʢʣʝʚʝʪʳ, ʩʢʦʣʴʢʦ ʦʙʚʠʥʝʥʠʡ ʠ ʦʩʢʦʨʙʣʝʥʠʡ ʙʳʣʦ ʚʳʣʠʪʦ ʥʘ ʵʪʫ ʢʦʤʠʩʩʠʶ ʩʪʦʨʦʥʥʠʢʘʤʠ 

ʇʝʪʨʠʢʘ, ʢʘʢ ʧʨʦʧʣʘʯʝʥʥʳʤʠ, ʪʘʢ ʠ ʜʦʙʨʦʚʦʣʴʥʳʤʠ. ʍʦʨʦʰʦ, ʯʪʦ ʫ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ ʢʨʝʧʢʠʝ 

ʥʝʨʚʳ. 

ʅʦ ʇʝʪʨʠʢ ʦʪʥʶʜʴ ʥʝ çʬʨʠʢè, ʦʥ ʤʦʰʝʥʥʠʢ ʠ ʰʘʨʣʘʪʘʥ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. ʆʥ ʥʘʪʘʱʠʣ ʚ ʩʚʦʝ 

ʧʦʤʝʩʪʴʝ ʚʦ ɺʩʝʚʦʣʞʩʢʝ ʤʘʩʩʫ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʩʢʫʧʣʝʥʥʦʡ ʟʘ 

ʙʝʩʮʝʥʦʢ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʫ ʨʘʟʦʨʷʶʱʠʭʩʷ ʦʪʨʘʩʣʝʚʳʭ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʠ ʩʦʟʜʘʣ 

ʧʦʜʦʙʠʝ ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʀ ʦʥ ʯʝʣʦʚʝʢ ʤʘʩʰʪʘʙʥʳʡ, ʦʥ ʝʟʜʠʪ ʥʘ çʄʘʡʙʘʭʝè ʠ ʤʳʩʣʠʪ 

ʙʦʣʴʰʠʤʠ ʩʫʤʤʘʤʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʤ ʠʤʧʦʥʠʨʫʝʪ. ʂʦʛʜʘ ʦʥ ʧʨʝʜʲʷʚʠʣ ʥʘʤ ʧʷʪʝʨʳʤ ʩʫʜʝʙʥʳʡ ʠʩʢ 

ʧʦ ʦʙʚʠʥʝʥʠʶ ʚ ʧʦʜʨʳʚʝ ʝʛʦ ʥʘʫʯʥʦʡ ʨʝʧʫʪʘʮʠʠ, ʦʥ ʭʦʪʝʣ ʧʦʣʫʯʠʪʴ ʩ ʢʘʞʜʦʛʦ ʧʦ ʦʜʥʦʤʫ 

ʤʠʣʣʠʘʨʜʫ ʰʝʩʪʴʩʦʪ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. 

ɺʧʨʦʯʝʤ, ʜʦʩʪʘʪʦʯʥʦ ʦ ʇʝʪʨʠʢʝ, ʩ ʥʠʤ ʚʩʸ ʫʞʝ ʷʩʥʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʱʝʩʪʚʦ ʨʘʟʫʤ 

ʩʦʭʨʘʥʠʣʦ. ʅʦ ʚʘʞʥʦ ʥʝ ʪʝʨʷʪʴ ʝʛʦ ʚʧʨʝʜʴ. ɽʱʝ ʙʫʜʫʪ ʠ çʬʨʠʢʠè, ʠ ʭʣʘʜʥʦʢʨʦʚʥʳʝ ʤʦʰʝʥʥʠʢʠ 

ʦʪ ʥʘʫʢʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʤʝʜʠʮʠʥʳ. ʕʪʠ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳ, ʠʙʦ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʷʤʦ ʫʛʨʦʞʘʝʪ 

ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. 

ʀʟ ʜʝʣʘ ʇʝʪʨʠʢʘ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʝʱʝ ʦʜʠʥ ʫʨʦʢ. ʋ ʇʝʪʨʠʢʘ ʧʦʯʪʠ ʥʝʪ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ (ʢ 

ʜʚʫʤïʪʨʝʤ ʧʫʙʣʠʢʘʮʠʷʤ ʦʥ, ʚʩʸ ʞʝ, ʧʨʠʤʘʟʘʣʩʷ ʢʘʢ ʩʦʘʚʪʦʨ), ʥʦ ʫ ʥʝʛʦ ʤʥʦʞʝʩʪʚʦ ʧʘʪʝʥʪʦʚ, 

ʢʦʪʦʨʳʤʠ ʦʥ ʚʝʟʜʝ ʨʘʟʤʘʭʠʚʘʝʪ. ʕʪʦ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʴʰʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʣʶʜʝʡ, ʧʦ ʥʝʟʥʘʥʠʶ 

ʧʦʣʘʛʘʶʱʠʭ, ʯʪʦ ʧʘʪʝʥʪʥʳʝ ʚʝʜʦʤʩʪʚʘ ʧʨʦʚʝʨʷʶʪ ʜʦʩʢʦʥʘʣʴʥʦ ʦʩʤʳʩʣʝʥʥʦʩʪʴ ʚʩʝʭ ʧʘʪʝʥʪʦʚ. 

ʕʪʦ ʥʝ ʪʘʢ. ʈʦʩʧʘʪʝʥʪ ï ʫʯʨʝʞʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ, ʧʨʠʟʚʘʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʦʨʠʪʝʪ ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʝ, ʦʪʢʨʳʪʠʝ ʠ ʪʘʢ ʜʘʣʝʝ. ɽʩʣʠ ʠʜʝʷ ʟʜʨʘʚʘʷ, ʪʦ ʧʘʪʝʥʪ ʟʘʱʠʪʠʪ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ 

ʝʛʦ ʦʙʣʘʜʘʪʝʣʷ. ʅʦ ʧʘʪʝʥʪ ʚʦʚʩʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʟʘʷʚʣʝʥʥʦʝ ʚ ʥʝʤ ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ, ʘ ʦʪʢʨʳʪʠʝ ʥʝ ʥʘʨʫʰʘʝʪ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ. 

ʆʩʦʙʝʥʥʦ ʚʦʧʠʶʱʠʝ ʧʨʦʪʠʚ ʨʘʟʫʤʘ ʠ ʥʘʫʢʠ ʧʘʪʝʥʪʳ ʚʳʜʘʶʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ çʥʦʚʳʭ 

ʣʝʢʘʨʩʪʚè ʠʣʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ çʣʝʯʝʥʠʷè. ʇʨʠʚʝʜʫ ʜʣʷ ʧʨʠʤʝʨʘ ʦʙʨʘʟʮʳ ʥʝʢʦʪʦʨʳʭ ʧʘʪʝʥʪʦʚ, 

ʚʳʜʘʥʥʳʭ ʈʦʩʧʘʪʝʥʪʦʤ, ʠʣʠ ʢʘʢ ʝʛʦ ʩʝʡʯʘʩ ʥʘʟʳʚʘʶʪ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʚʳʜʝʨʞʢʠ ʠʟ ʩʪʘʪʴʠ ʖ.ʅ. ɽʬʨʝʤʦʚʘ ʠ ʈ.ʌ. ʇʦʣʠʱʫʢʘ çɻʦʩʫʜʘʨʩʪʚʦ ʠ ʣʞʝʥʘʫʢʘè, 

ɹʶʣʣʝʪʝʥʴ ˉ1, 2006 ʛ., ʩʪʨ. 105ï109). 
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ʇʘʪʝʥʪ 2083239 çʉʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʦʩʠʥʦʚʦʡ ʧʘʣʦʯʢʠ ʚ 

ʤʦʤʝʥʪ ʥʦʚʦʣʫʥʠʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘè. 

(ɸ ʧʦʯʝʤʫ ʥʝ ʦʩʠʥʦʚʦʛʦ ʢʦʣʘ?) 

ʇʘʪʝʥʪ 2204424 çɻʘʨʤʦʥʠʟʘʮʠʷ ʠ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠ 

ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʫʥʠʯʝʩʢʠʭ ʙʫʢʚ, ʢʦʪʦʨʳʤ 

ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʤʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. (ʇʦʯʝʤʫ ʨʫʥʠʯʝʩʢʠʭ, ʘ ʥʝ ʠʝʨʦʛʣʠʬʦʚ ʤʘʡʷ?) 

ʇʘʪʝʥʪ 2154984 çʉʧʦʩʦʙ ʧʦʜʙʦʨʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʝʛʦ ʜʦʟʳè. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʘʚʦʩʣʘʚʥʳʝ ʠʢʦʥʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʬʦʪʦʛʨʘʬʠʠ ʯʝʣʦʚʝʢʘ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʩ 

ʪʨʝʭʢʨʘʪʥʦʡ ʤʦʣʠʪʚʦʡ... 

ʇʘʪʝʥʪ 2179466 çʉʨʝʜʩʪʚʘ ʛʘʨʤʦʥʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘè. ʀʩʧʦʣʴʟʫʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ 

ɹʫʜʜʳ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʥʘ ʥʝʤ ʤʠʥʝʨʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʳʭ ʯʘʢʨ... 

ʇʘʪʝʥʪ 2140796 çʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʧʦʤʦʱʴʶ ʬʠʛʫʨ ʥʘ 

ʧʣʦʩʢʦʩʪʠ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷè. ɺʦʠʩʪʠʥʫ ʚʩʝʧʨʦʥʠʢʘʶʱʝʝ ʠʟʣʫʯʝʥʠʝ. 

ʇʘʪʝʥʪ 2139107 çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʝʦʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʥʘ ʦʛʨʦʤʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʦʣʷè. 

ʇʘʪʝʥʪ 2117497 çɿʘʱʠʪʘ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʛʝʥʝʨʘʮʠʝʡ ʟʘʱʠʪʥʦʛʦ ʧʦʣʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʝʜʤʝʪʘ, ʥʘ ʢʦʪʦʨʳʡ ʧʝʨʝʥʦʩʷʪ ʦʩʣʘʙʣʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʣʫʯʘʪʝʣʷè. 

 

ʊʘʢʦʛʦ ʨʦʜʘ ʧʘʪʝʥʪʦʚ ʚʳʜʘʥʦ ʦʢʦʣʦ ʯʝʪʳʨʝʭʩʦʪ! ʂʘʞʜʦʤʫ, ʞʝʣʘʶʱʝʤʫ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢʦʡ-ʣʠʙʦ ʧʘʪʝʥʪ, ʩʣʝʜʫʝʪ ʩʘʤʦʤʫ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠʣʠ ʧʦʣʫʯʠʪʴ ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ! 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʫʷʩʥʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʣʠʮʘʤ, ʧʨʠʥʠʤʘʶʱʠʤ 

ʨʝʰʝʥʠʷ. ʏʘʩʪʥʳʝ ʣʠʮʘ ʧʫʩʪʴ ʪʨʘʪʷʪ ʩʚʦʠ ʜʝʥʴʛʠ ʢʘʢ ʭʦʪʷʪ, ʥʦ ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʚʳʜʝʣʝʥʠʠ 

ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʥʘʫʯʥʳʝ ʧʨʦʝʢʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʚʥʝʜʨʝʥʠʝ 

ʠʟʦʙʨʝʪʝʥʠʡ, ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʘ ʩʪʨʦʛʘʷ ʥʘʫʯʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʝʜʫʱʠʭ 

ʨʦʩʩʠʡʩʢʠʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʫʯʝʥʳʭ. 

ʅʝʣʝʛʢʘʷ ʙʦʨʴʙʘ ʩ ʇʝʪʨʠʢʦʤ ʙʳʣʘ ʥʘʯʘʪʘ ʂʦʤʠʩʩʠʝʡ ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʧʨʠ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʝʝ ʠʩʭʦʜ ʙʳʣ ʦʪʥʶʜʴ ʥʝ ʷʩʝʥ. ʅʝʠʟʚʝʩʪʥʦ, ʯʝʤ ʙʳ 

ʚʩʸ ʢʦʥʯʠʣʦʩʴ, ʝʩʣʠ ʙʳ ʥʝ ʘʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʂʣʫʙʘ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʠʩʪʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʧʫʙʣʠʢʦʚʘʚʰʠʭ ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʝ çɺʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʢʘʥʘʣʠʟʘʮʠʷè, ʘʚʪʦʨʦʚ 

ʨʘʟʦʙʣʘʯʠʪʝʣʴʥʳʭ ʩʪʘʪʝʡ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʣʝʥʦʚ ʆʙʱʝʩʪʚʘ 

ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʅʝʤʘʣʫʶ ʨʦʣʴ ʩʳʛʨʘʣʘ ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ ʈɸʅ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʵʢʩʧʝʨʪʠʟʳ ʨʘʙʦʪ ʇʝʪʨʠʢʘ. ʉʣʝʜʦʚʘʣʦ ʙʳ ʚʳʨʘʟʠʪʴ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʧʦʠʤʝʥʥʦ, ʥʦ, 

ʧʦʞʘʣʫʡ, ʥʝ ʩʣʝʜʫʝʪ ʩʦʟʜʘʚʘʪʴ çʨʘʩʩʪʨʝʣʴʥʳʡ ʩʧʠʩʦʢè ʚ ʩʣʫʯʘʝ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʥʝʦʞʠʜʘʥʥʦʛʦ 

ʟʠʛʟʘʛʘ ʥʘʰʝʡ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ. ʂʦʛʜʘ ʚʩʧʦʤʠʥʘʝʰʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ, ʩʠʣ ʠ ʟʜʦʨʦʚʴʷ 

ʧʨʠʰʣʦʩʴ ʦʪʜʘʪʴ ʚʩʝʤ çʧʦʜʩʫʜʥʳʤè ʚ ʜʝʣʝ ʇʝʪʨʠʢʘ, ʭʦʯʝʪʩʷ ʙʳʪʴ ʦʩʪʦʨʦʞʥʳʤ. 

 

 

É 2012  ɺ.ɽ. ɿʘʭʘʨʦʚ (ʪʝʢʩʪ) 
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ɹʦʛʜʘʥʦʚʘ ʃ.ʅ., ɻʝʨʰʪʝʡʥ ʉ.ʉ., ʇʦʥʦʤʘʨʝʚ ʃ.ʀ.  

ɺ ʧʦʠʩʢʘʭ ʚʝʯʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

 

ʉʦ ʚʨʝʤʝʥ ʧʨʠʨʫʯʝʥʠʷ ʦʛʥʷ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɽʞʝʜʥʝʚʥʦ ʦʥ ʧʦʪʨʝʙʣʷʝʪ ʩ ʧʠʱʝʡ ~2500 ʢʠʣʦʢʘʣʦʨʠʡ å 10
7
 ɼʞ ʵʥʝʨʛʠʠ, ʪ.ʝ. 

ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ ~120 ɺʪ. ʅʦ ʵʥʝʨʛʠʷ ʧʦʪʨʝʙʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʩ ʧʠʱʝʡ, ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ ʯʝʣʦʚʝʢ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʣ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʧʦʪʨʝʙʣʝʥʠʝ: ʵʥʝʨʛʠʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʨʘʙʦʚ, ʚʝʪʨʘ, ʚʦʜʳ, ʫʛʣʷ, ʥʝʬʪʠ, ʛʘʟʘ ʧʦʟʚʦʣʠʣʘ 

ʧʦʚʳʩʠʪʴ ʩʨʝʜʥʝʝ ʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʜʦ ~2 ʢɺʪ/ʯʝʣ. ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ ʜʦʙʳʯʫ 

ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʣʠ ~20% ʦʪ ʚʩʝʭ ʵʥʝʨʛʦʟʘʪʨʘʪ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʧʦʧʳʪʢʠ ʩʦʟʜʘʪʴ ʚʝʯʥʳʡ 

ʜʚʠʛʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʙʳ ʧʨʦʠʟʚʦʜʠʣ ʵʥʝʨʛʠʶ ʙʝʟ ʟʘʪʨʘʪ, ʥʘʯʘʣʠʩʴ ʩ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʝʥ. 

ʂʘʟʘʣʦʩʴ ʙʳ, ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʦʢʦʥʯʘʪʝʣʴʥʦ ʚ 1847 ʛʦʜʫ, 

ʧʦʣʦʞʠʣ ʢʦʥʝʮ ʵʪʠʤ ʧʦʧʳʪʢʘʤ, ʦʜʥʘʢʦ ʦʥʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʠ ʜʦ ʩʠʭ ʧʦʨ, ʭʦʪʷ ʌʨʘʥʮʫʟʩʢʘʷ 

ʘʢʘʜʝʤʠʷ ʥʘʫʢ ʧʨʝʢʨʘʪʠʣʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘʷʚʦʢ ʥʘ ʵʪʠ ʠʟʦʙʨʝʪʝʥʠʷ ʙʦʣʝʝ ʜʚʫʭʩʦʪ ʣʝʪ ʥʘʟʘʜ, ʝʱʝ 

ʚ 1775 ʛ. ï ʟʘ 70 ʣʝʪ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 

ʆʪʢʨʳʪʠʝ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʦʞʠʚʠʣʦ ʵʪʠ ʧʦʧʳʪʢʠ ʥʘ ʥʦʚʦʡ ʦʩʥʦʚʝ. ɺ ʥʘʯʘʣʝ XX ʩʪʦʣʝʪʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ: 

E0 = mc
2
, 

ʛʜʝ ɽ0 ï ʵʥʝʨʛʠʷ ʧʦʢʦʷ ʪʝʣʘ ʩ ʤʘʩʩʦʡ m, ʘ ʩ ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʪ.ʝ. ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʙʳʣ 

ʦʙʦʙʱʝʥ ʜʦ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʠ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ɽ0 ʤʘʩʩʳ m ʚʝʱʝʩʪʚʘ ʤʘʪʝʨʠʠ 

ʦʛʨʦʤʥʘ: ʦʥʘ ʧʨʠʤʝʨʥʦ ʚ 3 ʤʠʣʣʠʘʨʜʘ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʭʠʤʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩʛʦʨʘʥʠʷ ʪʦʡ ʞʝ 

ʤʘʩʩʳ m, ʪ.ʝ. ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ 1 ʛ ʫʛʣʷ ʵʢʚʠʚʘʣʝʥʪʥʘ ʵʥʝʨʛʠʠ ʛʦʨʝʥʠʷ 3 ʪʳʩ. ʪ ʪʦʛʦ ʞʝ ʫʛʣʷ. 

ɼʦ ʩʠʭ ʧʦʨ ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ ʜʚʘ ʩʧʦʩʦʙʘ ʯʘʩʪʠʯʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʵʪʦʡ ʵʥʝʨʛʠʠ: ʜʝʣʝʥʠʝ ʷʜʝʨ 

ʫʨʘʥʘ (U) ʠ ʪʦʨʠʷ (Th) (~0,1%) ʠ ʩʠʥʪʝʟ ʷʜʝʨ ʪʷʞʝʣʳʭ ʠʟʦʪʦʧʦʚ ʚʦʜʦʨʦʜʘ ï ʜʝʡʪʝʨʠʷ (d) ʠ ʪʨʠʪʠʷ 

(t) (~2%). 

ʇʨʠ ʩʣʠʷʥʠʠ ʜʚʫʭ ʷʜʝʨ ʜʝʡʪʝʨʠʷ ʦʙʨʘʟʫʝʪʩʷ ʷʜʨʦ ʠʟʦʪʦʧʘ ʛʝʣʠʷ ʠ ʧʨʦʪʦʥ, ʣʠʙʦ ʞʝ ʷʜʨʦ 

ʪʨʠʪʠʷ ʠ ʥʝʡʪʨʦʥ (ʧʨʠʤʝʨʥʦ ʩ ʨʘʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ), ʠ ʚʳʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʘʷ ʵʥʝʨʛʠʷ: 

 

  
3
He + n + 3,269 ʄʵɺ 

d + d Ÿ 
   t + p + 4,033 ʄʵɺ 

 

ʃʝʛʢʦ ʩʦʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʧʦʣʥʦʤ ʩʠʥʪʝʟʝ 1 ʛ ʜʝʡʪʝʨʠʷ ʚʳʜʝʣʠʪʩʷ ʵʥʝʨʛʠʷ ~ 5Ā10
23

 ʄʵɺ å 8Ā10
10

 

ɼʞ, ʪ.ʝ. ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 120 ɺʪ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʜʦʩʪʘʪʦʯʥʦ ~ 0,1 ʤʛ ʜʝʡʪʝʨʠʷ ï ʤʘʩʩʘ 

ʥʠʯʪʦʞʥʘʷ, ʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʦʞʝʪ ʩʣʦʞʠʪʴʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʵʥʝʨʛʠʷ ʧʦʣʫʯʘʝʪʩʷ çʠʟ 

ʥʠʯʝʛʦè, ʝʩʣʠ ʥʝ ʟʥʘʪʴ, ʢʦʥʝʯʥʦ, ʬʦʨʤʫʣʳ E0 = mc
2
. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʟʦʙʨʝʪʘʪʝʣʠ ʚʝʯʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʙ ʵʪʦʡ ʬʦʨʤʫʣʝ ʟʥʘʶʪ. ʆʥʠ ʟʥʘʶʪ ʪʘʢʞʝ, 

ʯʪʦ ʩʣʠʷʥʠʝ ʷʜʝʨ ʜʝʡʪʝʨʠʷ ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ~100 ʤʣʥ. ʛʨʘʜʫʩʦʚ ʠ ʯʪʦ 

ʘʨʤʠʷ ʫʯʝʥʳʭ ʚʦʪ ʫʞʝ ʚ ʪʝʯʝʥʠʝ 60 ʣʝʪ ʥʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʵʪʫ ʨʝʘʢʮʠʶ ʪʝʨʤʦʷʜʝʨʥʦʛʦ 

ʩʠʥʪʝʟʘ. ʇʦʵʪʦʤʫ ʦʥʠ ʜʝʡʩʪʚʫʶʪ ʧʦ ʧʨʠʥʮʠʧʫ çʝʩʣʠ ʥʝʣʴʟʷ, ʥʦ ʦʯʝʥʴ ʭʦʯʝʪʩʷ, ʪʦ ï ʤʦʞʥʦè. 

23 ʤʘʨʪʘ 1989 ʛ. ʚ ʘʥʛʣʠʡʩʢʦʡ ʛʘʟʝʪʝ Financial Times ʧʦʷʚʠʣʦʩʴ ʩʝʥʩʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ 

ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ ʇʦʥʩʘ ʠ ʌʣʝʡʰʤʘʥʘ (M. Fleischmann, S. Pons) ʦ ʥʘʙʣʶʜʝʥʠʠ ʷʜʝʨʥʦʛʦ 

ʩʠʥʪʝʟʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ [1]
3
. ʉʫʪʴ ʠʭ ʦʪʢʨʳʪʠʷ ʙʳʣʘ ʧʦʥʷʪʥʘ ʢʘʞʜʦʤʫ ʰʢʦʣʴʥʠʢʫ: ʚ 

ʩʦʩʫʜ ʩ ʪʷʞʝʣʦʡ ʚʦʜʦʡ (D2O) ʦʧʫʩʢʘʣʠʩʴ ʧʘʣʣʘʜʠʝʚʳʝ ʵʣʝʢʪʨʦʜʳ, ʧʦ ʥʠʤ ʧʨʦʧʫʩʢʘʣʩʷ ʪʦʢ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʜʝʣʷʣʘʩʴ ʵʥʝʨʛʠʷ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʘʷ, ʯʪʦ ʦʜʠʥ ʠʟ ʵʣʝʢʪʨʦʜʦʚ ʨʘʩʧʣʘʚʠʣʩʷ. 

ʀʩʪʦʯʥʠʢʦʤ ʪʘʢʦʡ ʵʥʝʨʛʠʠ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʤʦʛʣʘ ʙʳʪʴ ʪʦʣʴʢʦ ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ ʩʣʠʷʥʠʷ ʷʜʝʨ 

                                                      
3
 C. Cookson, Scientists claim nuclear fusion produced in test tube, Financial Times, March 23, 1989; S. 

Fleishman, S. Pons, Electrochemically induced nuclear fusion of deuterium, J. of Electroanalytical Chemistry, 261, 

301, 1989; S.E. Jones, et al., Observation of cold nuclear fusion in condensed matter, Nature, 338, 737, 1989. 
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ʜʝʡʪʝʨʠʷ, ʠ ʵʪʦ ʷʚʣʝʥʠʝ ʩʨʘʟʫ ʞʝ ʦʢʨʝʩʪʠʣʠ ʢʘʢ çcold fusionè
4
, ʘ ʚ ʨʫʩʩʢʦʤ ʧʝʨʝʚʦʜʝ ï ʢʘʢ 

çʭʦʣʦʜʥʳʡ ʪʝʨʤʦʷʜè (ʩʣʦʚʝʩʥʘʷ ʥʝʩʫʨʘʟʠʮʘ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʘʷ ʩʘʤʦʡ ʩʝʥʩʘʮʠʠ). ʉʝʥʩʘʮʠʷ 

ʚʟʙʫʜʦʨʘʞʠʣʘ ʰʠʨʦʢʫʶ ʧʫʙʣʠʢʫ ï ʰʫʪʢʘ ʣʠ: ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʢʫʭʦʥʥʦʤ ʩʪʦʣʝ, ʜʦʩʪʫʧʥʘʷ 

ʣʶʙʦʡ ʜʦʤʦʭʦʟʷʡʢʝ, ʧʨʠʯʝʤ ʚ ʫʩʪʨʦʡʩʪʚʝ ʧʨʦʱʝ ʭʦʣʦʜʠʣʴʥʠʢʘ ʠʣʠ ʤʠʢʩʝʨʘ, ʘ ʪʝʤ ʙʦʣʝʝ 

ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʢʠ. 

ʏʝʨʝʟ ʪʨʠ ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʠ ʧʨʦʬʝʩʩʦʨ ɿʠʢʠʢʠ (A. Zicicci) ʩʦʙʨʘʣ ʚ ʩʚʦʝʤ 

ʠʟʚʝʩʪʥʦʤ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʚ ʕʨʠʯʝ (Ettore Majorana Centre) ʥʘ ʉʠʮʠʣʠʠ 
ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʚʝʱʘʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʘʚʪʦʨ ʦʪʢʨʳʪʠʷ ʌʣʝʡʰʤʘʥ ʠ ʝʱʝ ~50 

ʧʨʠʛʣʘʰʝʥʥʳʭ ʫʯʝʥʳʭ (ʠ ʧʨʠʤʝʨʥʦ ʩʪʦʣʴʢʦ ʞʝ ʞʫʨʥʘʣʠʩʪʦʚ). ɼʚʦʝ ʠʟ ʘʚʪʦʨʦʚ ʵʪʦʡ ʟʘʤʝʪʢʠ (ʉ.ɻ. 

ʠ ʃ.ʇ.) ʪʘʢʞʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʟʘʩʝʜʘʥʠʠ ʠ ʫʞʝ ʪʦʛʜʘ ʫʢʘʟʳʚʘʣʠ ʥʘ ʥʝʨʝʘʣʴʥʦʩʪʴ ʦʙʩʫʞʜʘʝʤʦʛʦ 

ʷʚʣʝʥʠʷ: ʧʨʠ ʜʝʢʣʘʨʠʨʫʝʤʦʡ ʤʦʱʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ~4 ɺʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ d + d Ÿ 
3
He + n 

ʜʦʣʞʥʦ ʠʟʣʫʯʘʪʴʩʷ ~3Ā10
12

 ʥʝʡʪʨʦʥʦʚ ʚ ʩʝʢʫʥʜʫ ʩ ʵʥʝʨʛʠʝʡ 2,45 ʄʵɺ, ʪ.ʝ. ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ 

ʥʝʡʪʨʦʥʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ~2,3Ā10
7
 ʥ/ʩʤ

2Āʩ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 
ʝʜʠʥʠʯʥʳʡ ʧʦʪʦʢ ʥʝʡʪʨʦʥʦʚ ʵʢʚʠʚʘʣʝʥʪʝʥ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʟʝ ʦʙʣʫʯʝʥʠʷ ~5Ā10

-8
 ʙʵʨ [2]

5
, ʦʙʱʘʷ 

ʜʦʟʘ ʦʪ ʠʩʪʦʯʥʠʢʘ ʨʘʚʥʘ ~1,2 ʙʵʨ/ʩ, ʘ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ~4,3Ā10
3
 ʙʵʨ ï ʜʦʟʘ ʩʤʝʨʪʝʣʴʥʘʷ. ʀ ʜʘʞʝ 

ʩʦʪʦʡ ʜʦʣʠ ʵʪʦʡ ʜʦʟʳ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʪʝʣʝʩʥʳʡ ʫʛʦʣ, ʧʦʜ ʢʦʪʦʨʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ çʚʠʜʠʪ 

ʠʩʪʦʯʥʠʢè, ʨʘʚʝʥ ~10
ï2
) ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʩʣʝ ʜʥʷ ʨʘʙʦʪʳ ʝʛʦ ʥʝ ʩʪʘʣʦ. ʇʦʵʪʦʤʫ ʣʫʯʰʠʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʦʪʩʫʪʩʪʚʠʷ ʵʬʬʝʢʪʘ ʷʚʣʷʣʦʩʴ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʩʦʚʝʱʘʥʠʠ 

ʞʠʚʦʛʦ ʘʚʪʦʨʘ. 

ʕʪʦ ʙʳʣʦ ʦʜʥʦ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ, ʧʦ ʢʦʪʦʨʦʤʫ ʙɧʣʴʰʘʷ ʯʘʩʪʴ ʩʝʨʴʝʟʥʳʭ ʫʯʝʥʳʭ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʦʪʥʝʩʣʘʩʴ ʢ ʵʪʦʡ ʩʝʥʩʘʮʠʠ ʩʢʝʧʪʠʯʝʩʢʠ [3]
6
, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʨʷʜʝ ʣʘʙʦʨʘʪʦʨʠʡ ʤʠʨʘ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʳ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ - ʥʝʡʪʨʦʥʳ, 

ʷʜʨʘ ʛʝʣʠʷ ʠ ʪʨʠʪʠʷ - ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. ʂʘʟʘʣʦʩʴ ʙʳ, ʥʘ ʵʪʦʤ ʠʩʪʦʨʠʷ ʩʝʥʩʘʮʠʠ ʜʦʣʞʥʘ ʙʳʣʘ 

ʟʘʢʦʥʯʠʪʴʩʷ, ʥʦ ʵʪʦʛʦ, ʦʜʥʘʢʦ, ʥʝ ʧʨʦʠʟʦʰʣʦ ï ʦʥʘ ʜʣʠʪʩʷ ʚʦʪ ʫʞʝ ʙʝʟ ʤʘʣʦʛʦ ʯʝʪʚʝʨʪʴ ʚʝʢʘ [4]
7
.  

ɿʘ ʵʪʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʦ ʙʦʣʝʝ 10 ʪʳʩʷʯ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʵʪʫ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ 

ʜʘʞʝ ʪʘʢʠʝ ʩʦʣʠʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʉʐɸ ʢʘʢ NASA, DOE, MIT, EPRI ʠ ʪ.ʜ., (ʩʤ., ʥʘʧʨʠʤʝʨ [5]
8
), 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʥʦʚʳʝ ʠʥʩʪʠʪʫʪʳ ʠ ʦʙʱʝʩʪʚʘ (ʥʘʧʨʠʤʝʨ, New Hydrogen Energy Laboratory ʠ Cold 

Fusion Society ʚ ʗʧʦʥʠʠ, International Society for Condensed Matter Nuclear Science 

(http://www.iscmns.org) ʠ ʜʨ.), ʦʩʥʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʞʫʨʥʘʣʦʚ
9
 (ʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʀʥʪʝʨʥʝʪʘ ï 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʘʡʪʦʚ), ʠʟʜʘʥʳ ʥʝʩʢʦʣʴʢʦ ʢʥʠʛ ï pro [6, 7]
10

 ʠ contra [8, 9]
11
, ʝʞʝʛʦʜʥʦ ʩʦʙʠʨʘʶʪʩʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ (ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ ʠʭ ʧʨʦʰʣʦ ʫʞʝ 13), ʘ ʘʨʤʠʷ ʞʫʨʥʘʣʠʩʪʦʚ 

ʧʦʩʪʦʷʥʥʦ ʜʝʨʞʠʪ ʚ ʥʘʧʨʷʞʝʥʠʠ ʧʫʙʣʠʢʫ ʦʧʠʩʘʥʠʝʤ ʥʦʚʳʭ ʦʪʢʨʳʪʠʡ ʚ ʦʙʣʘʩʪʠ çʭʦʣʦʜʥʦʛʦ 

ʪʝʨʤʦʷʜʘè. ʅʘ Cold Fusion ʢʦʥʬʝʨʝʥʮʠʷʭ ï ʚʩʸ, çʢʘʢ ʫ ʙʦʣʴʰʠʭè: ʯʠʪʘʶʪʩʷ ʜʦʢʣʘʜʳ, ʠʟʜʘʶʪʩʷ 

ʪʝʟʠʩʳ ʠ ʪʨʫʜʳ, ʦʜʥʘʢʦ ʧʨʠ ʙʣʠʞʘʡʰʝʤ ʟʥʘʢʦʤʩʪʚʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʦʢʣʘʜʦʚ ʚʦʟʥʠʢʘʝʪ 

ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʵʪʠ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʟʘʧʦʚʝʜʥʠʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʜʝʧʪʦʚ 

                                                      
4
 ʕʪʦʪ ʪʝʨʤʠʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʥʝʝ ʧʨʠ ʦʧʠʩʘʥʠʠ ʷʚʣʝʥʠʷ ʤʶʦʥʥʦʛʦ ʢʘʪʘʣʠʟʘ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ. 

ʆʜʥʘʢʦ ʩ ʥʝʣʝʛʢʦʡ ʨʫʢʠ ʦʜʥʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʵʪʠʭ ʨʘʙʦʪ (Steven Jones) ʝʛʦ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ (ʩʤ. çCold fusionè, http://en.wikipedia.org/wiki/cold_fusion). 
5
 ʅ.ɻ. ɻʫʩʝʚ, ɺ.ɸ. ʂʣʠʤʘʥʦʚ, ɺ.ʇ. ʄʘʰʢʦʚʠʯ, ɸ.ʇ. ʉʫʚʦʨʦʚ, ɿʘʱʠʪʘ ʦʪ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, 

ʄ. ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1989; ʅʦʨʤʳ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʅʈɹ-99 ʠ ʦʩʥʦʚʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ 

ʆʉʇ-72/87, ʄ. ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1988. 
6
 D.R.O. Morrison, Comments on claims of excess enthalpy by Fleishmann and Pons using cells made to 

boil, Phys. Lett. A185, 498, 1994. 
7
 Steven B. Krivit, Two decades of ñCold Fusionò, New Energy Times, No 35, July 30, 2010; 

http://newenergytimes.com/v2/news/2010/sr35919 twodecades.shtml. 
8
 Melvin H. Miles, Benjamin F. Bush, Kendal B. Johnson, Anomalous Effects in Deuterated Systems, Final 

Report, Naval Air Warfare Center Weapons Division, China Lake, USA, 1996; http://lenr-canr.org/acrobat/miles 

Manomalowsea. 
9
 çJournal of New Energyè, çInfinite Energyè, çNew Energy Timesè, çCondensed Matter Nuclear 

Scienceè, çPure Energy Newsè, çJournal of Nuclear Physicsè, ʠ ʪ.ʜ. 
10

 E. Storms, Science of Low Energy Nuclear Reactions: A Comprehensive of Evidence and Explanation 

about Cold Fusion, World Scientific, Singapore, 2007; E. Mallove, Fire from Ice: Searching for the Truth behind 

the Cold Fusion Furor, London, Wiley, 1991; T. Muzino, Nuclear Transmutation: The Reality of Cold Fusion, 

Infinite Energy Press, Concord, New Hampshire, 1998; S. Krivit, N., Winocur, Rebirth of Cold Fusion: Real 

Science, Real Hope, Real Energy, Pacific Oaks Press, Los Angeles, California, 2004, http://LENR-CANR.org. 
11

 F. Close, To Hot to Handle: The Race for Cold Fusion (2
nd

 ed.), London, Penguin, 1992; J.R. Huizenga, 

Could Fusion: The Scientific Fiasco of the Century (2
nd

 ed.), Oxford University Press, 1993. 

http://www.iscmns.org/
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ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ (ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʃʵʥʛʤʶʨʘ [10]
12
). ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʟ ʧʨʦʛʨʘʤʤʳ 

6-ʡ ʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ
13

:  
 

çʆʮʝʥʢʘ ʢʦʥʩʪʘʥʪʳ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷè; 

çɸʣʴʬʘ-ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ ʪʘʙʘʢʘ, ʧʨʦʨʦʩʰʠʭ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ Bi(NO3)3; 

çɼʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘè, ʠ ʪ.ʜ. 

 

ɺ ʧʦʩʣʝʜʥʝʡ ʠʟ ʥʠʭ, ʤʝʞʜʫ ʧʨʦʯʠʤ, çʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ, 

çʦʙʨʘʟʫʶʱʝʡʩʷè ʚ ʩʠʩʪʝʤʝ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʦ ʧʝʨʝʥʦʩʠʪʴʩʷ ʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʫʜʘʣʝʥ-

ʥʦʛʦ ʠʩʪʦʯʥʠʢʘéè. ʀ ʧʨʠ ʯʝʤ ʪʫʪ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ? (ɺ ʩʚʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʧʳʪʘʣʠʩʴ 

ʦʙʲʷʩʥʠʪʴ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʵʥʝʨʛʠʝʡ ʵʬʠʨʘ, ʢʦʪʦʨʫʶ ʘʢʢʫʤʫʣʠʨʫʶʪ ʠ 

ʧʝʨʝʠʟʣʫʯʘʶʪ ʷʜʨʘ ʫʨʘʥʘ, ʇʫʘʥʢʘʨʝ ʟʘʤʝʪʠʣ, ʯʪʦ ʪʘʢ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʩʸ, ʯʪʦ ʫʛʦʜʥʦ). 

ɺ ʵʪʫ ʘʢʪʠʚʥʦʩʪʴ ʚʦʚʣʝʯʝʥʳ ʠ ʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʫʯʝʥʳʝ, ʢʦʪʦʨʳʝ ʟʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ, 

ʦʜʥʘʢʦ, ʪʘʢ ʠ ʥʝ ʜʦʙʠʣʠʩʴ ʛʣʘʚʥʦʛʦ ʫʩʣʦʚʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʷʚʣʝʥʠʷ ï 100% 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ï ʦʥʦ ʜʦ ʩʠʭ ʧʦʨ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʥʝ ʠʤʝʶʱʠʭ 

ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ: ʩʧʦʩʦʙʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ, ʩʪʝʧʝʥʠ ʠʭ 

ʥʘʩʳʱʝʥʠʷ ʜʝʡʪʝʨʠʝʤ, ʯʠʩʪʦʪʳ ʪʷʞʝʣʦʡ ʚʦʜʳ, ʩʠʣʳ ʪʦʢʘ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʠ ʠ ʪ.ʜ. ʠ ʪ.ʧ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʨʘʙʦʪ ʥʘʩʪʘʠʚʘʶʪ, ʯʪʦ ʦʥʠ ʥʘʙʣʶʜʘʣʠ ʚʳʜʝʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʫʨʦʚʥʝ ~0,3 ɺʪ/ʩʤ
3
 ʧʘʣʣʘʜʠʷ (0,47Ā10

23 
ʷʜʝʨ), ʪ.ʝ. ~2Ā10

12
 ʄʵɺ/ʩ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʪʘʢʦʝ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ~0,6Ā10
12

 ʩʠʥʪʝʟʦʚ ʚ ʩʝʢʫʥʜʫ, ʪ.ʝ. ʚʝʨʦʷʪʥʦʩʪʴ dd-ʩʠʥʪʝʟʘ 

ʘʪʦʤʦʚ ʜʝʡʪʝʨʠʷ, ʧʦʛʣʦʱʝʥʥʳʭ ʚ ʧʘʣʣʘʜʠʠ (ʧʨʠ ʥʘʩʳʱʝʥʠʠ D/Pd å 1) ʥʝ ʧʨʝʚʳʰʘʝʪ ~10
ï11

. 

ʆʜʥʘʢʦ ʧʦʧʳʪʢʠ ʦʙʥʘʨʫʞʠʪʴ ʧʨʦʜʫʢʪʳ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ (n, t, 
3
He, 

4
He) ʜʘʞʝ ʥʘ ʪʘʢʦʤ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʧʨʠʚʝʣʠ ʢ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʠ ʵʪʦʪ ʬʘʢʪ ʜʦ ʩʠʭ ʧʦʨ ʚʳʟʳʚʘʝʪ ʦʞʝʩʪʦʯʝʥʥʳʝ 

ʩʧʦʨʳ ʜʘʞʝ ʚ ʩʨʝʜʝ ʧʨʠʚʝʨʞʝʥʮʝʚ çʭʦʣʦʜʥʦʛʦ ʩʠʥʪʝʟʘè (ʧʨʝʜʧʨʠʥʷʪʦ ʙʦʣʝʝ 500 ʧʦʧʳʪʦʢ 

ʦʙʥʘʨʫʞʠʪʴ ʥʝʡʪʨʦʥʳ ʠ ʙʦʣʝʝ 200 ʧʦʧʳʪʦʢ ʦʙʥʘʨʫʞʠʪʴ ʪʨʠʪʠʡ). 

ʉʝʛʦʜʥʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʪʘʣʦ ʤʥʝʥʠʝ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ 

d + d Ÿ 
4
He + ɔ + 23,847 ʄʵɺ. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʦʜʥʘʢʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʘʢʮʠʷʤʠ d + d Ÿ 
3
He + n ʠ d + d Ÿ t + p ʝʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʠʯʪʦʞʥʘ (~10
ï7
), ʥʦ ʵʪʦʪ ʘʨʛʫʤʝʥʪ, ʧʦʭʦʞʝ, ʤʘʣʦ ʚʦʣʥʫʝʪ ʘʜʝʧʪʦʚ çʥʦʚʦʡ ʬʠʟʠʢʠè. 

ʆʥʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʚʳʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʚʳʭʦʜʦʤ ʷʜʝʨ 
4
He ʠ 

ʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʨʠʚʦʜʷʪ ʛʨʘʬʠʢ (ʩʤ. ʥʠʞʝ ʨʠʩ. ʠʟ ʨʘʙʦʪʳ [11]
14
), ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ, 

ʧʨʠ ʪʘʢʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ, ʦʜʥʘʢʦ ʥʝʚʝʣʠʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚ ʥʝʛʦ ʧʦʚʝʨʠʪʴ, ʪʦ ʥʘʜʦ ʦʙʲʷʩʥʷʪʴ, ʧʦʯʝʤʫ ʜʦ ʩʠʭ ʧʦʨ ʞʠʚʳ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʝʛʦ ʧʦʣʫʯʠʣʠ: ʝʜʠʥʠʯʥʳʡ ʧʦʪʦʢ ɔ-ʢʚʘʥʪʦʚ ʩ ʵʥʝʨʛʠʝʡ 23,8 ʄʵɺ ʵʢʚʠʚʘʣʝʥʪʝʥ 

ʜʦʟʝ ʦʙʣʫʯʝʥʠʷ ~5Ā10
ï9

 ʙʵʨ [2]. ʀʩʪʦʯʥʠʢ, ʛʝʥʝʨʠʨʫʶʱʠʡ (ʩʤ. ʈʠʩ.1) 100 ʢɼʞ = 10
5
 ɼʞ å 0,6Ö10

18
 

ʄʵɺ, ʪ.ʝ. ~3Ā10
16

 ʩʠʥʪʝʟʦʚ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʙʝʩʧʝʯʠʪ ʛʠʛʘʥʪʩʢʫʶ ʜʦʟʫ ~10
8
 ʙʵʨ. ɼʘʞʝ ʝʩʣʠ 

ʣʠʰʴ ʤʠʣʣʠʦʥʥʘʷ ʜʦʣʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ɔ-ʠʟʣʫʯʝʥʠʷ ʥʝ ʪʨʘʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʪʝʧʣʦ, ʪʦ ʠ ʵʪʦʛʦ 

ʙʳʣʦ ʙʳ ʩʣʠʰʢʦʤ ʤʥʦʛʦ. ʂ ʩʯʘʩʪʴʶ ʜʣʷ ʵʥʪʫʟʠʘʩʪʦʚ, ɔ-ʢʚʘʥʪʳ ʚ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ (ʭʦʪʷ ʫʞʝ ʚ ʧʝʨʚʦʡ ʨʘʙʦʪʝ ʇʦʥʩ ʠ ʌʣʝʡʰʤʘʥ ʩʦʦʙʱʘʣʠ ʦʙ ʠʭ ʥʘʙʣʶʜʝʥʠʠ), ʠ ʪʦʛʜʘ 

ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ, ʯʪʦ ɔ-ʢʚʘʥʪʳ ʚ ʵʪʦʡ ʨʝʘʢʮʠʠ ʠ ʥʝ ʜʦʣʞʥʳ ʚʦʟʥʠʢʘʪʴ, ʘ ʷʜʝʨʥʘʷ ʵʥʝʨʛʠʷ ʩʠʥʪʝʟʘ 

(23,8 ʄʵɺ) çʢʘʢ-ʪʦè ʧʝʨʝʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʪʦʤʘʤ ʨʝʰʝʪʢʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʫʤʦʟʨʠʪʝʣʴʥʦ-ʚʦʣʝʚʳʭ ʪʝʦʨʠʡ ʧʨʦʥʠʢʣʠ ʜʘʞʝ ʚ ʨʝʩʧʝʢʪʘʙʝʣʴʥʳʝ ʞʫʨʥʘʣʳ (ʩʤ., ʥʘʧʨʠʤʝʨ, 

[12]
15

). 

ɽʩʣʠ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ çʥʦʨʤʘʣʴʥʦʡ ʥʘʫʢʠè, ʪʦ ʤʘʣʳʝ ʩʣʫʯʘʡʥʳʝ ʵʬʬʝʢʪʳ, ʥʘʙʣʶʜʘ-

ʝʤʳʝ ʚ ʥʝʢʦʪʦʨʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʥʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦ ʦʙʲʷʩʥʷʶʪʩʷ ʨʝʘʢʮʠʝʡ dd-ʩʠʥʪʝʟʘ ʧʨʠ 

ʵʥʝʨʛʠʠ ʚ ʥʝʩʢʦʣʴʢʦ ʢʵɺ, ʢʦʪʦʨʫʶ ʷʜʨʘ ʜʝʡʪʝʨʠʷ ʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ ʚ ʣʦʢʘʣʴʥʳʭ ʧʦʣʷʭ, ʚʦʟʥʠʢʘ-

ʶʱʠʭ ʥʘ ʛʨʘʥʠʮʘʭ ʜʠʩʣʦʢʘʮʠʡ ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʧʘʣʣʘʜʠʷ ʜʝʡʪʝʨʠʝʤ, ʪ.ʝ. ʧʦ ʩʫʱʝʩʪʚʫ ʵʪʦ 

ʥʦʨʤʘʣʴʥʳʡ çʛʦʨʷʯʠʡ ʩʠʥʪʝʟè, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʤʘʣʦʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʢʦʥʜʝʥʩʠʨʦ-

ʚʘʥʥʳʭ ʩʨʝʜʘʭ. ɺ ʧʦʜʜʝʨʞʢʫ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʛʦʚʦʨʷʪ ʠ ʧʣʦʭʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʷʚʣʝʥʠʷ, ʠ 

                                                      
12

 I. Langmuir, Pathological Science, Physics Today, October, p.22, 1989. 
13

 ʉʤ. ʪʘʢʞʝ ɸ.ɺ. ɸʨʞʘʥʠʢʦʚ, ɻ.ʗ.ʂʝʟʝʨʘʰʚʠʣʠ, ʕ.ʇ. ʂʨʫʛʣʷʢʦʚ, çʆ ʨʦʩʩʠʡʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦ 

ʭʦʣʦʜʥʦʤʫ ʩʠʥʪʝʟʫ ʠ ʪʨʘʥʩʤʫʪʘʮʠʠ ʷʜʝʨè, ʋʌʅ, 169, ˉ6, ʩ.699ï700, 1999. 
14

 P.L. Hagelstein, M.C.H. McKurbe, J. Nagel, T.A. Chubb, R.J. Hekman, New Physical Effects in Metal 

Deuterides, in 11th International Conference on Cold Fusion, J-P. Biberian (ed.), Marseilles, France, 2004, pp. 23; 

http://lenr-canr.org/acrobat/Hagelsteinnewphysica.pdf. 
15

 ʕ. ʎʳʛʘʥʦʚ, ʍʦʣʦʜʥʳʡ ʷʜʝʨʥʳʡ ʩʠʥʪʝʟ, ʗʜʝʨʥʘʷ ʬʠʟʠʢʘ, 75, ʚ.2, ʩ.174, 2012. 

http://lenr-canr.org/acrobat/Hagelsteinnewphysica.pdf
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15 

ʩʣʫʯʘʡʥʦʩʪʴ ʵʬʬʝʢʪʘ, ʠ ʤʘʣʘʷ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʛʝʣʠʡ ʚ ʤʝʪʘʣʣʘʭ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʟʥʘʯʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʨʘʜʠʦʘʢʪʠʚʥʦʤ 

ʨʘʩʧʘʜʝ ʫʨʘʥʘ, ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʠʤʝʩʴ ʢʦʪʦʨʦʛʦ ʚ ʤʝʪʘʣʣʘʭ ʩʦʩʪʘʚʣʷʝʪ 10
ï4
ï10

ï5
. ɺ 1 ʛ Pd 

ʩʦʜʝʨʞʠʪʩʷ NA/106 å 6Ö10
21

 ʘʪʦʤʦʚ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ~10
17

 ʷʜʝʨ ʫʨʘʥʘ-238 ʠ ~10
15

 ʷʜʝʨ ʫʨʘʥʘ-

235. ʕʪʠ ʷʜʨʘ ʟʘ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ ~10
9
 ʣʝʪ ʠʟʣʫʯʠʣʠ ~10

16
 a-ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʟʘʩʪʨʷʣʠ ʚ 

ʨʝʰʝʪʢʝ ʤʝʪʘʣʣʘ ʠ ʦʙʨʘʟʦʚʘʣʠ ʪʘʤ ~10
16

 ʘʪʦʤʦʚ ʛʝʣʠʷ, ʪ.ʝ. ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ Pd ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʟʥʘʯʝʥʠʡ ʥʝʩʢʦʣʴʢʠʭ ppm, ʯʪʦ ʚʧʦʣʥʝ ʩʦʚʤʝʩʪʠʤʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʩʤ. ʈʠʩ.1)
16

. 

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʜʝʣʠʚʰʝʡʩʷ ʵʥʝʨʛʠʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʘʝʤʳʭ ʩʠʥʪʝʟʦʚ dd Ÿ 

4
He 

 

ʅʦ ʠ ʩʘʤʳʝ ʛʦʨʷʯʠʝ ʵʥʪʫʟʠʘʩʪʳ çʭʦʣʦʜʥʦʛʦ ʩʠʥʪʝʟʘè ʧʦʥʠʤʘʶʪ, ʯʪʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʨʝʘʢʮʠʠ dd-ʩʠʥʪʝʟʘ ʜʘʞʝ ʩ ʪʘʢʦʡ ʥʠʯʪʦʞʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʜʦ ʧʨʝʦʜʦʣʝʪʴ ʢʫʣʦʥʦʚʩʢʠʡ ʙʘʨʴʝʨ 

ʦʪʪʘʣʢʠʚʘʥʠʷ ʤʝʞʜʫ ʷʜʨʘʤʠ ʜʝʡʪʝʨʠʷ (ʠʤʝʥʥʦ ʵʪʦʛʦ ʥʝ ʤʦʞʝʪ ʜʦʙʠʪʴʩʷ ʪʝʨʤʦʷʜʝʨʥʦʝ ʩʦʦʙʱʝʩʪ-

ʚʦ ʚʦʪ ʫʞʝ 60 ʣʝʪ). ʉʪʦʨʦʥʥʠʢʠ çʭʦʣʦʜʥʦʛʦ ʩʠʥʪʝʟʘè ʦʙʭʦʜʷʪ ʵʪʫ ʪʨʫʜʥʦʩʪʴ ʩʩʳʣʢʘʤʠ ʥʘ 

ʥʝʠʟʚʝʩʪʥʳʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʦʡ ʤʝʪʘʣʣʦʚ, ʚ ʢʦʪʦʨʫʶ ʚʥʝʜ-

ʨʝʥʳ ʷʜʨʘ ʜʝʡʪʝʨʠʷ: ʦʥʠ ʩʢʣʦʥʥʳ ʚʝʨʠʪʴ, ʯʪʦ ʚʤʝʩʪʦ ʛʨʫʙʦʡ ʩʠʣʳ ʩʫʱʝʩʪʚʫʝʪ ʠ ʙʦʣʝʝ ʠʟʷʱʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʧʨʝʦʜʦʣʝʥʠʷ ʢʫʣʦʥʦʚʩʢʦʛʦ ʙʘʨʴʝʨʘ.
17

 ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʧʦʣʫʯʠʣʘ ʧʨʦʜʦʣʞʝʥʠʝ, ʠ ʩʦ 

ʚʨʝʤʝʥʝʤ ʚ ʥʝʜʨʘʭ ʩʦʦʙʱʝʩʪʚʘ ʩʪʦʨʦʥʥʠʢʦʚ çʭʦʣʦʜʥʦʛʦ ʩʠʥʪʝʟʘè ʧʦʷʚʠʣʦʩʴ ʥʦʚʦʝ ʪʝʯʝʥʠʝ ï 

ʪʨʘʥʩʤʫʪʘʮʠʷ ʵʣʝʤʝʥʪʦʚ: ʝʩʣʠ ʤʦʞʥʦ ʧʨʝʦʜʦʣʝʪʴ ʙʘʨʴʝʨ ʢʫʣʦʥʦʚʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʷʜʝʨ, ʪʦ 

ʦʪʢʨʳʚʘʝʪʩʷ ʰʠʨʦʢʦʝ ʧʦʣʝ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʥʪʘʟʠʡ (çʝʩʣʠ ɹʦʛʘ ʥʝʪ, ʪʦ ʚʩʝ ʜʦʟʚʦʣʝʥʦè). 

ʇʦʷʚʠʣʠʩʴ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʦʙʱʘʣʦʩʴ ʦ ʥʘʙʣʶʜʝʥʠʠ ʨʝʘʢʮʠʡ 
27

Na + 
1
HŸ28

Mg, 
23

Na + 
16

O Ÿ 
39
K ʠ ʪ.ʜ., ʘ ʥʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ, ʦʢʘʟʳʚʘʝʪʩʷ, ʩʧʦʩʦʙʥʳ ʧʨʝʚʨʘʱʘʪʴ ʤʘʨʛʘʥʝʮ ʚ ʞʝʣʝʟʦ: 

55
Mn + 

2
D Ÿ 

57
Fe [14]

18
. 

ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʩʦʦʙʱʝʩʪʚʦ ʚʝʨʫʶʱʠʭ ʚ çʭʦʣʦʜʥʳʡ ʩʠʥʪʝʟè ʨʘʟʜʝʣʠʣʦʩʴ ʥʘ ʩʝʢʪʳ: ʦʜʥʘ 

ʯʘʩʪʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʝʨʠʪ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʩʣʫʞʠʪ ʨʝʘʢʮʠʷ dd-ʩʠʥʪʝʟʘ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʜʝʨʥʳʭ ʩʠʣ ʠ ʩʠʣ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʬʠʟʠʢʦ-

                                                      
16

 ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʝʣʠʡ ʥʘ ɿʝʤʣʝ ʦʙʥʘʨʫʞʠʣʠ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ ʤʠʥʝʨʘʣʦʚ ʪʦʨʠʷ. ʇʨʠ ʵʪʦʤ ʠʟ 1 ʛ 

ʪʦʨʠʷ ʫʜʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ~10
-4
 ʛ ʛʝʣʠʷ. 

17 çéthis situation being like difference between a rape and a seductionè (E. Storms, ñCold Fusion: an 
objective assessmentò, 2001, http://pwl.netcom.com/storms2/review8.html). ɺ ʈʦʩʩʠʠ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʧʳʪʢʠ 

çʩʦʙʣʘʟʥʠʪʴè ʢʫʣʦʥʦʚʩʢʠʡ ʙʘʨʴʝʨ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʃ. ʋʨʫʮʢʦʝʚ [13: 

ʃ.ʀ. ʋʨʫʮʢʦʝʚ, ɺ.ʀ. ʃʠʢʩʦʥʦʚ, ɺ.ɻ. ʎʠʥʦʝʚ, ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ çʩʪʨʘʥʥʦʛʦè ʠʟʣʫʯʝʥʠʷ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʇʨʠʢʣʘʜʥʘʷ ʬʠʟʠʢʘ, ˉ 4, ʩ. 83ï100, 2000]. 
18

 V.I. Vysotskii, A.A. Kornilova, I.I. Samoilenko, Experimental discovery and investigation of the 

phenomenon of nuclear of isotopes an growing biological cultures, Cold Fusion and New Energy Technology, v.2, 

ˉ10, 63ï66, 1996. 

http://pwl.netcom.com/storms2/review8.html
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16 

ʭʠʤʠʯʝʩʢʫʶ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʚʝʱʝʩʪʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʦʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʥʘʟʳʚʘʪʴ ʵʪʠ ʷʚʣʝʥʠʷ ʢʘʢ LENR (Low Energy Nuclear Reactions, Lattice-Enabled Nuclear Reactions), 

CANR (Chemically Assisted Nuclear Reactions) ʠ ʪ.ʜ. ʄʝʞʜʫ ʵʪʠʤʠ ʩʝʢʪʘʤʠ (ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʠ 

ʙʳʚʘʝʪ ʚ ʣʶʙʦʡ ʨʝʣʠʛʠʠ) ʠʜʫʪ ʦʞʝʩʪʦʯʝʥʥʳʝ ʩʧʦʨʳ, ʦʥʠ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʧʨʘʚʦ ʩʦʩʪʘʚʣʷʪʴ 

ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʝʨʝʥʮʠʡ, ʢʦʥʢʫʨʠʨʫʶʪ ʧʨʠ ʜʦʙʳʚʘʥʠʠ ʛʨʘʥʪʦʚ ʠ ʪ.ʜ. [4]
19
. ʇʦʷʚʠʣʦʩʴ ʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʦʡ ʥʦʚʦʡ ʠʜʝʦʣʦʛʠʠ, ʪ.ʥ. ʪʝʦʨʠʷ ɺʠʜʦʤʘïʃʘʨʩʝʥʘ (WidomïLarsen theory [15]
20

): 

ʦʢʘʟʳʚʘʝʪʩʷ, ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ ʚʦʟʥʠʢʘʝʪ ʟʘ ʩʯʝʪ ʢʦʤʙʠʥʘʮʠʠ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ɺ ʵʪʦʡ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʥ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʝʚʨʘʱʘʝʪʩʷ 

(ʢʘʢ?) ʚ çʪʷʞʝʣʳʡ ʵʣʝʢʪʨʦʥè, ʟʘʪʝʤ ʦʥ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʧʨʦʪʦʥʦʤ ʠ ʦʙʨʘʟʫʝʪ ʥʝʡʪʨʦʥ (ʠ ʥʝʡʪʨʠʥʦ), 

ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʥʠʢʘʝʪ ʚ ʷʜʨʦ (Z, A) ʠ ʧʨʝʚʨʘʱʘʝʪ ʝʛʦ ʚ ʷʜʨʦ (Z, A+1). ʀʤʝʥʥʦ ʧʨʠ 

ʵʪʦʤ ʧʨʝʚʨʘʱʝʥʠʠ ʠ ʚʳʜʝʣʷʝʪʩʷ ʷʜʝʨʥʘʷ ʵʥʝʨʛʠʷ, ʥʘʙʣʶʜʘʝʤʘʷ ʚ ʚʠʜʝ ʠʟʙʳʪʦʯʥʦʛʦ ʪʝʧʣʘ. 

ʇʨʠ ʚʩʝʭ ʵʪʠʭ ʨʘʟʥʦʛʣʘʩʠʷʭ ʩʧʦʨʷʱʠʝ ʩʦʣʠʜʘʨʥʳ ʚ ʪʦʤ, ʯʪʦ ʷʚʣʝʥʠʝ çʭʦʣʦʜʥʦʛʦ ʩʠʥʪʝʟʘè, 

ʜʘʞʝ ʙʫʜʫʯʠ ʜʦʢʘʟʘʥʥʳʤ, ʥʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʪʦʤ ʝʛʦ ʚʠʜʝ, ʢʦʪʦʨʳʡ ʚʦʩʭʦʜʠʪ ʢ 

ʨʘʙʦʪʝ ʇʦʥʩʘ ʠ ʌʣʝʡʰʤʘʥʘ, ʠ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʠʯʠʥʝ ʝʛʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ (100% ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʤʦʩʪʴ ʪʘʢ ʠ ʥʝ ʜʦʩʪʠʛʥʫʪʘ), ʥʦ ʛʣʘʚʥʦʝ ï ʧʦ ʤʘʣʦʩʪʠ ʛʝʥʝʨʠʨʫʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ. 

ʀʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʛʨʘʤʤ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʩʚʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʝʨʜʠʢʪ ʚʳʥʝʩ ɼʝʧʘʨʪʘʤʝʥʪ ɸʪʦʤʥʦʡ ʕʥʝʨʛʠʠ (DOE) ʚ ʉʐɸ [16]
21
, ʘ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʚʦʝʥʥʦ-ʤʦʨʩʢʠʭ ʩʠʣ ʉʐɸ ʨʘʩʧʦʨʷʜʠʣʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʝʢʨʘʪʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ çʭʦʣʦʜʥʦʛʦ ʩʠʥʪʝʟʘè, ʥʦ ʜʘʞʝ ʟʘʧʨʝʪʠʣ ʧʫʙʣʠʢʦʚʘʪʴ ʯʪʦ-ʣʠʙʦ ʧʦ ʵʪʦʡ 

ʪʝʤʝ ʦʪ ʠʤʝʥʠ ʎʝʥʪʨʘ [17]
22

. 

ɺ ʵʪʦʡ ʦʙʩʪʘʥʦʚʢʝ ʢʘʢ ʥʝʣʴʟʷ ʙʦʣʝʝ ʢʩʪʘʪʠ ʧʦʷʚʠʣʩʷ ʠʪʘʣʴʷʥʝʮ ʈʦʩʩʠ (A. Rossi), ʢʦʪʦʨʳʡ 

ʧʨʝʜʧʨʠʥʷʣ ʦʯʝʨʝʜʥʫʶ ʧʦʧʳʪʢʫ çʩʦʙʣʘʟʥʠʪʴ ʢʫʣʦʥʦʚʩʢʠʡ ʙʘʨʴʝʨè ʠ ʟʘʧʘʪʝʥʪʦʚʘʣ ʩʚʦʡ E-cat 

(Energy catalyzer) ʛʝʥʝʨʘʪʦʨ, ʧʨʦʠʟʚʦʜʷʱʠʡ ʚ 10 ʠ ʙʦʣʝʝ ʨʘʟ ʵʥʝʨʛʠʠ, ʯʝʤ ʧʦʪʨʝʙʣʷʝʪ [18]
23
, ʩʤ. 

ʪʘʢʞʝ [19,20]
24
. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʥʠʢʝʣʷ ʚʦʜʦʨʦʜʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʥʝʢʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʵʪʦʪ ʛʝʥʝʨʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪ ʵʥʝʨʛʠʶ ʟʘ ʩʯʝʪ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʩʠʥʪʝʟʘ p 

+NiŸCu. ɼʝʪʘʣʝʡ ʫʩʪʨʦʡʩʪʚʘ ʵʪʦʛʦ H/Ni-ʛʝʥʝʨʘʪʦʨʘ ʥʠʢʪʦ ʥʝ ʟʥʘʝʪ (ʢʦʤʤʝʨʯʝʩʢʘʷ ʪʘʡʥʘ!), ʥʦ 

ʦʮʝʥʠʪʴ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥʳ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʛʝʥʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʘ. ʄʘʩʩʳ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʟʦʪʦʧʦʚ ʥʠʢʝʣʷ (ʚʤʝʩʪʝ ʩ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʧʨʠʨʦʜʥʦʤ ʥʠʢʝʣʝ) 

ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ m( Ni
58
28 ) = 57,935429 ʤ.ʘ.ʝ.(68%) ʠ m( Ni

60
28 ) = 59,930786 ʤ.ʘ.ʝ.(26%), 

ʤʘʩʩʘ ʧʨʦʪʦʥʘ m( H
1
1 ) = 1,007825 ʤ.ʘ.ʝ., ʘ ʤʘʩʩʳ ʠʟʦʪʦʧʦʚ ʤʝʜʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʧʨʠ ʩʠʥʪʝʟʝ p + Ni Ÿ Cu, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ m( Cu
59
29 ) = 58,939480 ʤ.ʘ.ʝ. ʠ m( Cu

61
29 ) = 

60,933459 ʤ.ʘ.ʝ. ɼʝʬʝʢʪʳ ʤʘʩʩʳ æm = mNi + mp - mCu ʵʪʠʭ ʨʝʘʢʮʠʡ ʨʘʚʥʳ 0,003774 ʤ.ʘ.ʝ. ʠ 

0,005552, ʪ.ʝ. ʚ ʧʦʩʪʫʣʠʨʫʝʤʦʡ ʨʝʘʢʮʠʠ p +Ni Ÿ Cu ʜʦʣʞʥʘ ʚʳʜʝʣʷʪʴʩʷ ʵʥʝʨʛʠʷ 3,42 ʠ 4,80 

ʄʵɺ/ʷʜʨʦ. ɺ ʢʘʞʜʦʤ ʛʨʘʤʤʝ ʥʠʢʝʣʷ ʩʦʜʝʨʞʠʪʩʷ ~(6,023Ā10
23
/60) å 10

22
 ʘʪʦʤʦʚ ʠ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʴʶ 10 ʢɺʪ = 0.6Ā10
17

 ʄʵɺ/ʩ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʢʘʞʜʫʶ 

ʩʝʢʫʥʜʫ ʧʨʦʠʩʭʦʜʠʣʦ ~1,5Ā10
16

 ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʧʨʝʚʨʘʱʝʥʠʷ Ni ʚ Cu, ʪ.ʝ. ʨʝʘʛʠʨʦʚʘʣʦ ~1,5Ā10
ï6

 

ʛ/ʩ ʠʣʠ ~50 ʛ/ʛʦʜ ʷʜʝʨ Ni. ʅʫ, ʯʝʤ ʥʝ ʚʝʯʥʳʡ ʜʚʠʛʘʪʝʣʴ? 

ʕʪʠ ʥʦʚʦʩʪʠ ʚʩʢʦʣʳʭʥʫʣʠ ʥʝ ʪʦʣʴʢʦ ʩʦʦʙʱʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ çʭʦʣʦʜʥʦʛʦ ʩʠʥʪʝʟʘè, ʥʦ 

ʫʩʠʣʠʷʤʠ ʞʫʨʥʘʣʠʩʪʦʚ ʠ ʚʩʸ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ: ʢʦʤʧʘʥʠʷ ʉɺʉ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʚʳʧʫʩʪʠʣʘ ʚ 

ʵʬʠʨ ʧʝʨʝʜʘʯʫ çCold Fusion is Hot Againè, ʵʪʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʣʦʩʴ ɸʛʝʥʪʩʪʚʦ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʉʐɸ, ʈʦʩʩʠ ʦʩʥʦʚʘʣ ʚ ʀʥʪʝʨʥʝʪʝ ʩʚʦʡ ʞʫʨʥʘʣ çJournal of Nuclear 

                                                      
19

 Steven B. Krivit, Two decades of ñCold Fusion, New Energy Times, No 35, July 30, 2010; 

http://newenergytimes.com/v2/news/2010/sr35919 twodecades.shtml. 
20

 A. Widom, L.Larsen, Ultra low momentum neutron catalyzed nuclear reactions on metallic hydride 

surfaces, Eur. Phys. J. C 46, 107ï111, 2006. 
21

 DoE, Report of the Review of Low Energy Nuclear Reactions, Department of Energy, Office of Science: 

Washington, DC; www.science.doc.gov/sub/Newsroom/News_Releases/DOE-

SC/2004/low_energy/CF_Final_120104.pdf, retrieved 2008-07-09; DoE, Cold Fusion Review, Reviewer 

Comments, 2004, DoE Washington, DC; http://lenr-canr.org/acrobat/doe us departme.pdf. 
22
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23
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www.journal-of-nuclear-physics.com/focardi rossi. S. Focardi, R. Habel, F. Piantelli, Anomalous Heat Production 

in Ni-H systems, Il Nuovo Cimento, 107, 163ï167, 1994. 

http://newenergytimes.com/v2/news/2010/sr35919%20twodecades.shtml
http://www.science.doc.gov/sub/Newsroom/News_Releases/DOE-SC/2004/low_energy/CF_Final_120104.pdf
http://www.science.doc.gov/sub/Newsroom/News_Releases/DOE-SC/2004/low_energy/CF_Final_120104.pdf
http://lenr-canr.org/acrobat/doe%20us%20departme.pdf
http://blog.newenergytimes.com/2012/03/01/navy-commander-halts-sparwar-lenr-research
http://www.journal-of-nuclear-physics.com/focardi


çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè  ɹʶʣʣʝʪʝʥʴ ˉ 11 

  
17 

Physicsè, ʫ ʥʝʛʦ ʧʦʷʚʠʣʠʩʴ ʯʘʩʪʥʳʝ ʩʧʦʥʩʦʨʳ, ʠ 14 ʷʥʚʘʨʷ 2011 ʛ. ʚ ɹʦʣʦʥʴʝ ʩʦʩʪʦʷʣʘʩʴ 

ʧʫʙʣʠʯʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ E-cat ʛʝʥʝʨʘʪʦʨʘ ʈʦʩʩʠ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʥʘ ʩʤʝʩʠ ʥʠʢʝʣʷ ʠ ʚʦʜʦʨʦʜʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʪʘʠʥʩʪʚʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʋʩʪʨʦʡʩʪʚʦ ʠʩʧʨʘʚʥʦ ʧʨʝʚʨʘʱʘʣʦ ʚʦʜʫ ʚ ʧʘʨ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ, ʦʜʥʘʢʦ ʠʟʦʙʨʝʪʘʪʝʣʴ ʪʘʢ ʠ ʥʝ ʩʤʦʛ ʦʙʲʷʩʥʠʪʴ, ʢʫʜʘ ʜʝʚʘʶʪʩʷ ɔ-ʢʚʘʥʪʳ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʪʨʘʥʩʤʫʪʘʮʠʠ NiŸCu. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʠʟʦʪʦʧʳ ʤʝʜʠ Cu
59
29  ʠ Cu

61
29 , ʢʦʪʦʨʳʝ 

ʧʨʠ ʵʪʦʤ ʷʢʦʙʳ ʦʙʨʘʟʫʶʪʩʷ, ʨʘʜʠʦʘʢʪʠʚʥʳ ʠ ʨʘʩʧʘʜʘʶʪʩʷ ʩ ʧʝʨʠʦʜʘʤʠ ʧʦʣʫʨʘʩʧʘʜʘ ʊ1/2 = 81 ʩ ʠ 

3,3 ʯ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʭʝʤʝ Cu Ÿ Ni + e
+
 + ne, ʘ ʧʦʟʠʪʨʦʥʳ ʥʝʤʝʜʣʝʥʥʦ ʘʥʥʠʛʠʣʠʨʫʶʪ ʩ 

ʵʣʝʢʪʨʦʥʘʤʠ, ʧʦʨʦʞʜʘʷ ʧʘʨʫ ɔ-ʢʚʘʥʪʦʚ ʩ ʵʥʝʨʛʠʝʡ ~0,5 ʄʵɺ ʢʘʞʜʳʡ: e
ï 

+ e
+Ÿ 2ɔ. ɺ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʈʦʩʩʠ ʤʦʱʥʦʩʪʴʶ 10 ʢɺʪ ʨʘʜʠʘʮʠʷ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʚʦʟʥʠʢʘʪʴ 

ʠʟʨʷʜʥʘʷ: ~3Ā10
16

 ɔ/ʩ. ɸ ʧʦʩʢʦʣʴʢʫ ʝʜʠʥʠʯʥʳʡ ʧʦʪʦʢ ɔ-ʢʚʘʥʪʦʚ ʩ ʵʥʝʨʛʠʝʡ 0,5 ʄʵɺ ʵʢʚʠʚʘʣʝʥʪʝʥ 

ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ~2,5Ā10
ï10

 ʙʵʨ/ʩ [2], ʪʦ ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ~60 

ʙʵʨ/ʩ ï ʧʨʠ ʪʘʢʦʡ ʨʘʜʠʘʮʠʠ ʜʘʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʯʝʣʦʚʝʢ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʤʠʥʫʪ ʤʦʞʝʪ ʧʦʧʨʦʱʘʪʴʩʷ ʩ ʞʠʟʥʴʶ. ʅʦ ʥʠʢʘʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ, ʠ 

ʧʦʵʪʦʤʫ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʨʘʙʦʪʘʝʪ E-cat ʛʝʥʝʨʘʪʦʨ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʟʚʝʩʪʥʳʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ, 

ʥʠʢʦʤʫ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ (ʩʤ. ʦʙʩʫʞʜʝʥʠʝ [21]
25

)
26

. 

ʉʘʤʦ ʧʦ ʩʝʙʝ ʵʪʦ ʝʱʝ ʥʝ ʙʝʜʘ: ʚ ʠʩʪʦʨʠʠ ʬʠʟʠʢʠ ʪʘʢʦʝ ʫʞʝ ʙʳʚʘʣʦ ï ʜʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ 

ʷʚʣʝʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ - ʝʛʦ ʦʙʲʷʩʥʠʣʠ ʪʦʣʴʢʦ ʯʝʨʝʟ ʧʦʣʚʝʢʘ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ (ʭʦʪʷ ʩ ʝʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ ʧʨʦʙʣʝʤ ʥʝ ʙʳʣʦ). ɸ ʩʪʨʫʢʪʫʨʫ ʰʘʨʦʚʦʡ ʤʦʣʥʠʠ ʥʝ ʫʜʘʝʪʩʷ ʦʙʲʷʩʥʠʪʴ ʜʦ 

ʩʠʭ ʧʦʨ. ʅʦʚʦʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʈʦʩʩʠ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, NASA) 

ʧʨʦʚʝʩʪʠ ʥʝʟʘʚʠʩʠʤʫʶ ʵʢʩʧʝʨʪʠʟʫ ʨʘʙʦʪʳ E-cat ʛʝʥʝʨʘʪʦʨʘ [22]
27

. 

ʇʨʝʜʧʨʠʠʤʯʠʚʳʝ ʜʝʣʴʮʳ ʦʩʪʘʚʠʣʠ ʟʘʙʦʪʳ ʧʦ ʚʳʷʩʥʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ ʨʘʙʦʪʳ H/Ni-

ʛʝʥʝʨʘʪʦʨʘ ʜʦʩʫʞʠʤ ʪʝʦʨʝʪʠʢʘʤ, ʘ ʩʘʤʠ ʙʳʩʪʨʦ ʦʨʛʘʥʠʟʦʚʘʣʠ ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʛʝʥʝʨʘʪʦʨʦʚ ʪʝʧʣʘ ʩ ʢ.ʧ.ʜ. 500% ʠ ʙʦʣʝʝ ʠ ʜʘʞʝ ʫʩʪʘʥʦʚʠʣʠ ʮʝʥʫ: 500-900 $ ʟʘ ʫʩʪʘʥʦʚʢʫ 

ʤʦʱʥʦʩʪʴʶ 10 ʢɺʪ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʨʘʙʦʪʘʪʴ ʧʦʣʛʦʜʘ ʙʝʟ ʧʝʨʝʟʘʨʷʜʢʠ, ʘ ʟʘʪʝʤ ʪʨʝʙʫʝʪ ʪʦʣʴʢʦ 

ʟʘʤʝʥʳ ʢʘʨʪʨʠʜʞʘ ʩʪʦʠʤʦʩʪʴʶ ~10 $. ɸ ʨʘʟʤʝʨʳ ʫʩʪʘʥʦʚʢʠ E-cat ʥʝ ʧʨʝʚʳʰʘʶʪ ʨʘʟʤʝʨʦʚ 

ʦʙʳʯʥʦʛʦ ʢʝʡʩʘ [23]
28
. ʉ ʪʝʭ ʧʦʨ ʧʨʦʰʣʦ ʫʞʝ ʙʝʟ ʤʘʣʦʛʦ ʜʚʘ ʛʦʜʘ, ʦʜʥʘʢʦ, ʧʦʢʘ ʯʪʦ ʥʠ ʦʜʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ ʥʝ ʧʨʦʜʘʥʦ. 

ʊʘʢ ʯʪʦ ʞʝ ʵʪʦ: ʵʧʦʭʘʣʴʥʦʝ ʦʪʢʨʳʪʠʝ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʠʨʦʜʝ, ʦʪʣʠʯʥʦʛʦ ʦʪ ʚʩʝʭ 

ʠʟʚʝʩʪʥʳʭ? ʀʣʠ ʦʰʠʙʢʘ (ʣʠʙʦ ʠ ʪʦʛʦ ʭʫʞʝ - ʙʘʥʘʣʴʥʘʷ, ʭʦʪʷ ʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʘʬʝʨʘ)? 

ʂʘʞʜʳʡ ʜʣʷ ʩʝʙʷ ʩʘʤ ʚʧʨʘʚʝ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʥʦ ʚʝʨʦʷʪʥʦʩʪʴ ʚʪʦʨʦʛʦ ʠʩʭʦʜʘ ʥʝʩʨʘʚʥʝʥ-

ʥʦ ʚʳʰʝ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, çʤʦʤʝʥʪ ʠʩʪʠʥʳè ʫʞʝ ʙʣʠʟʦʢ, ʠ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʧʨʠʥʮʠʧʠʘʣʴʥʳʡ 

ʚʦʧʨʦʩ ʚʩʢʦʨʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥ. ʄʘʨʪʠʥ ʌʣʝʡʰʤʘʥ ʫʞʝ ʥʝ ʫʟʥʘʝʪ ʨʘʟʚʷʟʢʫ ʠʩʪʦʨʠʠ, ʥʘʯʘʣʦ 

ʢʦʪʦʨʦʡ ʦʥ ʧʦʣʦʞʠʣ: ʦʥ ʫʤʝʨ 3 ʘʚʛʫʩʪʘ 2012 ʛ. 

ʇʦʷʚʣʝʥʠʝ ʚ ʧʝʯʘʪʠ ʦʰʠʙʦʯʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʘʚʪʦʨʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʣʠʩʴ ʜʘʞʝ ʚʳʜʘʶ-

ʱʠʝʩʷ ʫʯʝʥʳʝ, - ʥʝ ʥʦʚʦʩʪʴ. ɼʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ ʩʪʘʪʴʠ ʅʦʙʝʣʝʚʩʢʦʛʦ ʣʘʫʨʝʘʪʘ ʋʠʣʴʷʤʘ 

ʈʘʤʟʘʷ, ʢʦʪʦʨʳʡ ʝʱʝ ʚ 1907 ʛ. ʩʦʦʙʱʘʣ ʦ ʥʘʙʣʶʜʝʥʠʠ ʙʣʘʛʦʨʦʜʥʳʭ ʛʘʟʦʚ ʧʨʠ ʦʙʣʫʯʝʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚ Ŭ-ʯʘʩʪʠʮʘʤʠ. ʆ ʥʘʙʣʶʜʝʥʠʠ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʣʠʷ ʧʨʠ ʥʘʩʳʱʝʥʠʠ 

ʧʘʣʣʘʜʠʷ ʚʦʜʦʨʦʜʦʤ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 1926 ʛ. ʩʦʦʙʱʘʣʠ ʇʝʪʝʨʩ ʠ ʇʘʥʝʪ (K. Peters ʠ 

F. Panet, ʢʦʪʦʨʳʡ ʚʤʝʩʪʝ ʩ ʅʦʙʝʣʝʚʩʢʠʤ ʣʘʫʨʝʘʪʦʤ ɼʴʝʨʜʝʤ ʍʝʚʝʰʠ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜ çʤʝʯʝʥʳʭ 

ʘʪʦʤʦʚè). ɸ ʚ 1932 ʛ., ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʜʝʡʪʝʨʠʷ, ʰʚʝʜʩʢʠʡ ʫʯʝʥʳʡ ʊʘʥʜʙʝʨʛ (J. 

Tandberg) ʧʦʩʪʘʚʠʣ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʦʧʳʪʘʤ ʇʦʥʩʘ ʠ ʌʣʝʡʰʤʘʥʘ. ɺʩʝ ʵʪʠ ʩʦʦʙʱʝʥʠʷ 

ʙʳʣʠ ʟʘʙʳʪʳ ʜʦʚʦʣʴʥʦ ʩʢʦʨʦ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʩʠʭʦʣʦʛʠʝʡ ʯʝʣʦʚʝʢʘ ï ʟʘʙʳʚʘʪʴ ʚʩʸ ʥʝʧʨʠʷʪ-

ʥʦʝ. 

ʅʦ ʩʦʦʙʱʝʥʠʶ ʇʦʥʩʘ ʠ ʌʣʝʡʰʤʘʥʘ ʧʨʠʩʫʱʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʝʛʦ ʥʘ ʬʦʥʝ 

ʚʩʝʭ ʜʨʫʛʠʭ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʦʥʠ ʦʪʨʘʞʘʶʪ ʥʳʥʝʰʥʝʝ ʩʦʩʪʦʷʥʠʝ ʥʘʫʢʠ ʠ ʝʝ 

                                                      
25

 http://cold-fusion.ru; http://www.center-rne.org/forums/archive/index/php/t-3382.html. 

26
 ʉʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʜʚʘ ʥʝʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʘ ʤʝʜʠ (ʚ ʩʚʦʝʤ ʧʘʪʝʥʪʝ ʈʦʩʩʠ ʵʪʦ ʫʯʝʣ): Cu

63

29  ʠ 

Cu
65

29 , ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠʟ iN
62

28  ʠ iN
64

28 , ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʧʨʠʨʦʜʥʦʤ ʥʠʢʝʣʝ ʚʩʝʛʦ 

3,63% ʠ 0,43% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʦ ʜʝʣʦ ʜʘʞʝ ʥʝ ʚ ʵʪʦʤ: ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʫʣʦʥʦʚʩʢʦʛʦ 

ʙʘʨʴʝʨʘ ʦʪʪʘʣʢʠʚʘʥʠʷ ʤʝʞʜʫ ʷʜʨʦʤ ʥʠʢʝʣʷ ʠ ʧʨʦʪʦʥʦʤ ʪʘʢ ʠʟʙʠʨʘʪʝʣʴʥʦ ʠ ʢʨʠʪʠʯʝʩʢʠ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ 

ʠʟʦʪʦʧʘ ï ʵʪʦ ʫʞ ʩʣʠʰʢʦʤ ʜʘʞʝ ʜʣʷ ʜʠʣʝʪʘʥʪʘ. 
27

 S. Krivit, Rossiôs NASA Test Fails to Launch, New Energy Times, Feb.20, 2012; 

http://newenergytimes.com/v2/news/2012/rep. 
28

 http://andrearossiecat.com/andrea-rossi-interview. 
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ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʦʙʱʝʩʪʚʦʤ. ʇʦ ʩʫʱʝʩʪʚʫ, ʨʝʯʴ ʠʜʝʪ ʟʜʝʩʴ ʥʝ ʦ ʥʘʫʯʥʦʤ ʬʘʢʪʝ, ʘ ʦ ʩʦʮʠʘʣʴʥʦ-

ʦʙʱʝʩʪʚʝʥʥʦʤ ʬʝʥʦʤʝʥʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʢʦʪʦʨʦʛʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. 

ɺʦ-ʧʝʨʚʳʭ, ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʯʝʥʳʡ ʤʠʨ ʫʟʥʘʣ ʥʝ ʠʟ ʩʪʘʪʴʠ ʚ ʥʘʫʯʥʦʤ ʞʫʨʥʘʣʝ, 

ʘ ʠʟ ʛʘʟʝʪʥʦʡ ʧʫʙʣʠʢʘʮʠʠ. ʊʝʤ ʩʘʤʳʤ ʙʳʣ ʣʠʢʚʠʜʠʨʦʚʘʥ ʠʤʤʫʥʥʳʡ ʙʘʨʴʝʨ, ʢʦʪʦʨʳʤ ʥʘʫʢʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʩʪʦʣʝʪʠʡ ʟʘʱʠʱʘʣʘ ʩʝʙʷ ʦʪ ʬʘʣʴʩʠʬʠʢʘʮʠʡ ʠ ʥʝʟʨʝʣʳʭ ʠʜʝʡ (ʥʘʫʯʥʳʝ ʩʝʤʠʥʘʨʳ, 

ʢʦʥʬʝʨʝʥʮʠʠ, ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʩʪʘʪʝʡ ʧʝʨʝʜ ʠʭ ʧʫʙʣʠʢʘʮʠʝʡ ʚ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʠ ʪ.ʜ.). 

ʇʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʡ ʧʦʪʝʨʠ ʠʤʤʫʥʠʪʝʪʘ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʩʝʛʦʜʥʷ ʥʘ ʧʨʠʤʝʨʝ ʵʧʠʜʝʤʠʠ 

çʦʪʢʨʳʪʠʡè ʠ çʠʟʦʙʨʝʪʝʥʠʡè ʤʘʣʦʦʙʨʘʟʦʚʘʥʥʳʭ ʘʚʪʦʨʦʚ, ʢʦʪʦʨʘʷ ʥʘʨʷʜʫ ʩ ʘʩʪʨʦʣʦʛʘʤʠ, 

ʵʢʩʪʨʘʩʝʥʩʘʤʠ ʠ ʷʩʥʦʚʠʜʷʱʠʤʠ ʟʘʭʣʝʩʪʥʫʣʘ ʪʝʣʝʚʠʜʝʥʠʝ ʠ ʀʥʪʝʨʥʝʪ.
29

 

ɺʦ-ʚʪʦʨʳʭ, ʧʦʨʘʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ: ʦʥ ʞʠʚʝʪ ʫʞʝ ʯʝʪʚʝʨʪʴ ʚʝʢʘ, ʘ ʩʦʦʙ-

ʱʝʩʪʚʦ ʩʪʦʨʦʥʥʠʢʦʚ çʭʦʣʦʜʥʦʛʦ ʪʝʨʤʦʷʜʘè ʧʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ ʩʨʘʚʥʠʤʦ ʩʝʡʯʘʩ ʩ ʘʨʤʠʝʡ 

çʛʦʨʷʯʝʛʦ ʪʝʨʤʦʷʜʘè (ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʫʙʣʠʢʘʮʠʡ ʚ ʧʨʝʩʩʝ ʠ ʀʥʪʝʨʥʝʪʝ). 

ʊʨʝʪʴʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʙʩʫʞʜʘʝʤʦʛʦ ʬʝʥʦʤʝʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʝʛʦ ʦʙʩʫʞʜʝʥʠʠ ʠ 

ʧʨʦʧʘʛʘʥʜʝ ʪʝʧʝʨʴ ʫʯʘʩʪʚʫʶʪ ʚʧʦʣʥʝ ʨʝʩʧʝʢʪʘʙʝʣʴʥʳʝ ʫʯʝʥʳʝ, ʯʴʠ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʦʙʱʝʧʨʠʟʥʘʥʳ, ʘ ʧʨʝʜʳʜʫʱʘʷ ʥʘʫʯʥʘʷ ʨʝʧʫʪʘʮʠʷ ʙʝʟʫʧʨʝʯʥʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʨʦʬʝʩʩʦʨʫ ʌʣʝʡʰʤʘʥʫ, ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʣʩʷ ʟʘʩʣʫʞʝʥʥʳʤ ʫʚʘʞʝʥʠʝʤ ʚ ʩʨʝʜʝ ʵʣʝʢʪʨʦʭʠʤʠʢʦʚ 

ʠ ʙʳʣ ʜʘʞʝ ʩʦʚʝʪʥʠʢʦʤ ʚ Harwellôʝ ï ʷʜʝʨʥʦʤ ʮʝʥʪʨʝ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ɿʜʝʩʴ ʤʦʞʥʦ ʫʧʦʤʷʥʫʪʴ 

ʪʘʢʞʝ ʅʦʙʝʣʝʚʩʢʦʛʦ ʣʘʫʨʝʘʪʘ ʖʣʠʘʥʘ ʐʚʠʥʛʝʨʘ, ʧʨʦʬʝʩʩʦʨʦʚ ʉʢʘʨʘʤʫʮʮʠ, ʇʨʝʧʘʨʘʪʘ, ʂʠʤʘ, ʘ ʚ 

ʈʦʩʩʠʠ ï ʈʫʭʘʜʟʝ, ʎʳʛʘʥʦʚʘ ʠ ʜʨ. ʆʥʠ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʟʥʘʢʦʤʳ ʩ ʘʧʧʘʨʘʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ, 

ʥʦ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ: ʥʝʧʨʝʤʝʥʥʘʷ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʠ ʪʦ, 

ʥʠ ʜʨʫʛʦʝ ʟʘ ʯʝʪʚʝʨʪʴ ʚʝʢʘ ʪʘʢ ʠ ʥʝ ʜʦʩʪʠʛʥʫʪʦ, ʦʜʥʘʢʦ ʘʜʝʧʪʳ çʭʦʣʦʜʥʦʛʦ ʩʠʥʪʝʟʘè ʟʘʱʠʱʘʶʪ 

ʝʛʦ ʩ ʧʦʠʩʪʠʥʝ ʨʝʣʠʛʠʦʟʥʳʤ ʨʚʝʥʠʝʤ ï ʚʦʧʨʝʢʠ ʣʦʛʠʢʝ ʠ ʦʯʝʚʠʜʥʳʤ ʬʘʢʪʘʤ (ʢʘʢ ʪʦ ʠ ʧʦʜʦʙʘʝʪ 

ʚʝʨʫʶʱʠʤ)
30

. 

ʆʩʥʦʚʥʦʡ ʣʦʛʠʯʝʩʢʠʡ ʧʨʦʚʘʣ ʚ ʠʭ ʦʙʲʷʩʥʝʥʠʷʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʧʨʠʟʥʘʚʘʷ ʷʜʝʨʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʵʥʝʨʛʠʠ, ʦʥʠ ʠʛʥʦʨʠʨʫʶʪ ʪʚʝʨʜʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʳ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʜʫʢʪʦʚ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ. ʆʙʨʘʟʦʚʘʥʥʘʷ ʯʘʩʪʴ ʚʝʨʫʶʱʠʭ ʵʪʦʪ ʧʨʦʚʘʣ 

ʦʩʦʟʥʘʝʪ, ʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʦʙʲʷʩʥʝʥʠʡ ʵʪʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ. ʉʫʪʴ ʦʜʥʦʛʦ 

ʠʟ ʥʠʭ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʩʙʣʠʞʝʥʠʠ ʜʚʫʭ ʷʜʝʨ ʜʝʡʪʝʨʠʷ (ʢʘʢ ʵʪʦ ʦʩʫʱʝʩʪʚʠʪʴ ʠ ʧʨʠ ʧʦʤʦʱʠ 

ʢʘʢʠʭ ʩʠʣ ï ʚʦʧʨʦʩ ʦʩʦʙʳʡ, ʢʦʪʦʨʳʡ ʥʘ ʫʨʦʚʥʝ ʬʦʨʤʫʣ ʪʦʞʝ ʥʝ ʦʙʩʫʞʜʘʝʪʩʷ) ʦʙʨʘʟʫʝʪʩʷ 

ʚʦʟʙʫʞʜʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʷʜʨʘ 
4
He

*
, ʵʥʝʨʛʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʪʦʨʦʛʦ (~24 ʄʵɺ) ʧʝʨʝʜʘʝʪʩʷ ʘʪʦʤʘʤ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʧʘʣʣʘʜʠʷ ʧʫʪʝʤ ʥʝʠʟʚʝʩʪʥʦʛʦ ʥʘʫʢʝ ʤʝʭʘʥʠʟʤʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʷʜʨʦ 
4
He

*
 ʧʝʨʝʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʝ ʩʦʩʪʦʷʥʠʝ 

4
He, ʥʝ ʦʙʨʘʟʫʷ ʧʨʦʜʫʢʪʦʚ ʜʝʣʝʥʠʷ [11]. 

ʕʥʪʫʟʠʘʩʪʦʚ LENR ʥʝ ʩʤʫʱʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʢʮʠʠ dd Ÿ 
4
He + ɔ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʥʘʣʘʤʠ dd Ÿ 
3
He + n ʠ dd Ÿ t + p ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ~10

ï7
. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ 

ʫʚʝʨʝʥʳ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʦʝ-ʪʦ ʥʝʠʟʚʝʩʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʩ ʬʦʥʦʥʘʤʠ ʨʝʰʝʪʢʠ?), ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʪʴ 24 ʄʵɺ ʵʥʝʨʛʠʠ ʝʝ ʘʪʦʤʘʤ ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʨʘʟʨʫʰʠʪʴ ʝʝ, ʭʦʪʷ ʵʥʝʨʛʠʷ ʩʚʷʟʠ 

ʘʪʦʤʦʚ ʚ ʨʝʰʝʪʢʝ (~6 ʵɺ) ʥʝʩʦʠʟʤʝʨʠʤʘ ʩ ʚʳʜʝʣʷʶʱʝʡʩʷ ʵʥʝʨʛʠʝʡ. ʅʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ 

ʪʘʢʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʚ ʨʘʤʢʘʭ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠ ʬʠʟʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʥʝʪ, ʩʠʩʪʝʤʘ ʚʦʟʙʫʞ-

ʜʝʥʥʳʭ ʫʨʦʚʥʝʡ ʷʜʨʘ 
4
He ʠʟʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ, ʠ ʦʥʘ ʥʝ ʜʦʧʫʩʢʘʝʪ ʪʘʢʦʛʦ ʠʟʦʱʨʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʜʝʚʦʟʙʫʞʜʝʥʠʷ ʷʜʨʘ 
4
He

*
, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʝʨʫʶʱʠʭ

31
. ʂʦʥʝʯʥʦ, ʥʝʣʴʟʷ 

ʠʩʢʣʶʯʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʜʦ ʩʠʭ ʧʦʨ ʥʘʫʢʝ ʤʝʭʘʥʠʟʤʦʚ ʜʠʩʩʠʧʘʮʠʠ ʷʜʝʨʥʦʡ 

ʵʥʝʨʛʠʠ, ʥʦ ʚʤʝʩʪʦ ʧʦʠʩʢʘ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʦʦʙʱʝʩʪʚʦ ʩʦʩʨʝʜʦʪʦʯʠʣʦʩʴ ʥʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʬʘʥʘʪʠʯʥʦʡ ʚʝʨʳ ʚ çʭʦʣʦʜʥʳʡ 

ʪʝʨʤʦʷʜè. 

ʆʙʩʫʞʜʘʝʤʳʡ ʬʝʥʦʤʝʥ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʧʨʠʚʳʯʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʷʚʣʝʥʠʡ, ʠʟʚʝʩʪʥʦʤʫ ʧʦʜ 

ʦʙʱʠʤ ʠʤʝʥʝʤ çʣʞʝʥʘʫʢʘè. ʆʥ ʟʥʘʯʠʪʝʣʴʥʦ ʛʣʫʙʞʝ ʠ ʩʚʷʟʘʥ ʩ ʪʝʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʟʦʰʣʠ ʚ ʩʦʮʠʫʤʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʦʣʚʝʢʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʦʙʱʝʩʪʚʝ ʨʝʟʢʦ ʫʧʘʣ ʘʚʪʦʨʠʪʝʪ 

ʥʘʫʢʠ, ʠ ʥʘʫʯʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʝʢʪʦʚ ʥʝ ʷʚʣʷʶʪʩʷ ʩʝʛʦʜʥʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ 

ʠ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʠʢʪʘʪ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠ ʚʦʣʴʥʦ ʪʨʘʢʪʫʝʤʦʛʦ ʧʣʶʨʘʣʠʟʤʘ ʤʥʝʥʠʡ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʜʣʷ ʚʣʘʩʪʥʦʡ 

                                                      
29

 ʀ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʯʥʳʭ ʥʘʫʢʘʭ ï ʜʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ çʠʩʪʦʨʠʯʝʩʢʠʝè ʠʟʳʩʢʘʥʠʷ ʌʦʤʝʥʢʦ. 
30

 ʂʦʛʜʘ ʦʜʠʥ ʠʟ ʘʚʪʦʨʦʚ ʵʪʦʡ ʟʘʤʝʪʢʠ ʩʧʨʦʩʠʣ ʧʨʠ ʚʩʪʨʝʯʝ ʫ ʌʣʝʡʰʤʘʥʘ, ʧʨʦʚʝʨʷʣ ʣʠ ʦʥ ʥʘʣʠʯʠʝ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʟʘʤʝʥʝ ʪʷʞʝʣʦʡ ʚʦʜʳ ʥʘ ʦʙʳʯʥʫʶ, ʦʥ ʦʪʚʝʪʠʣ: çɸ ʟʘʯʝʤ? ʊʘʤ ʚʝʜʴ ʪʘʢʦʛʦ 

ʵʬʬʝʢʪʘ ʟʘʚʝʜʦʤʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴè. 
31

 ʉʠʪʫʘʮʠʷ ʵʪʘ ʜʦ ʙʦʣʠ ʥʘʧʦʤʠʥʘʝʪ ʙʫʤ ʩ çʛʘʬʥʠʝʚʦʡ ʙʦʤʙʦʡè, ʢʦʪʦʨʳʡ ʧʨʦʰʝʣ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʥʘʟʘʜ [24]. 
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ʙʶʨʦʢʨʘʪʠʠ ʘʨʛʫʤʝʥʪʳ ʧʨʦʬʘʥʦʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʟʚʫʯʘʪ ʩʝʛʦʜʥʷ ʦʜʠʥʘʢʦʚʦ ʫʙʝʜʠʪʝʣʴʥʦ. ɺ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʠʟ ʨʫʢʦʚʦʜʷʱʠʭ ʩʪʨʫʢʪʫʨ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʯʝʟʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʦʪʨʘʩʣʷʭ ʟʥʘʥʠʡ, ʘ ʩʠʩʪʝʤʘ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʦʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʨʫʰʝʥʘ. ʄʥʦʛʦʣʝʪʥʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʥʘʫʢʦʡ ʚ 

ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʩʪʨʘʥʝ ʚʦʦʙʱʝ ʥʝ ʦʩʪʘʥʝʪʩʷ ʵʢʩʧʝʨʪʦʚ-

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʪʣʠʯʠʪʴ ʥʘʩʪʦʷʱʫʶ ʥʘʫʢʫ ʦʪ ʝʝ ʠʤʠʪʘʮʠʠ - ʜʘʞʝ ʚ ʪʦʤ 
ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʵʪʦʤ ʚʩʝ-ʪʘʢʠ ʚʦʟʥʠʢʥʝʪ ʥʫʞʜʘ. ɸ ʵʪʦ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʢʦʨʳʩʪʥʦʛʦ ʩʛʦʚʦʨʘ çʠʟʦʙʨʝʪʘʪʝʣʝʡè ʩ ʙʶʨʦʢʨʘʪʘʤʠ, ʧʨʠʥʠʤʘʶʱʠʤʠ ʨʝʰʝʥʠʷ ʦ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʠ ʠʭ çʠʟʦʙʨʝʪʝʥʠʡè
32
. ʇʦʷʚʣʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʇʝʪʨʠʢʦʚ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʟʘʢʦʥʦʤʝʨʥʦ ʠ 

ʥʝʠʟʙʝʞʥʦ. 
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ʧʨʦʡʜʝʪ ʚ ʫʥʠʢʘʣʴʥʦʤ ʟʘʧʘʜʥʦʤ ʬʦʨʤʘʪʝ ʤʦʜʝʨʠʨʫʝʤʦʡ ʜʠʩʢʫʩʩʠʠ. ɺ ʨʦʣʠ ʚʝʜʫʱʝʛʦ ʚʳʩʪʫʧʠʪ 

ɼʝʥʠʩ ʂʦʚʘʣʝʚʠʯ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʷʜʝʨʥʦʛʦ ʢʣʘʩʪʝʨʘ ʀʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʉʢʦʣʢʦʚʦ. 

ɺ ʤʝʨʦʧʨʠʷʪʠʠ ʧʨʠʤʫʪ ʫʯʘʩʪʠʝ ʣʘʫʨʝʘʪʳ ʧʨʝʤʠʠ çɻʣʦʙʘʣʴʥʘʷ ʵʥʝʨʛʠʷè ʟʘ ʚʩʝ ʛʦʜʘ ï 

ʚʳʜʘʶʱʠʝʩʷ ʫʯʝʥʳʝ ʠʟ 9 ʩʪʨʘʥ ʤʠʨʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʚʘ ʥʦʙʝʣʝʚʩʢʠʭ ʣʘʫʨʝʘʪʘ: ɾʦʨʝʩ ɸʣʬʝʨʦʚ 

(ʈʦʩʩʠʷ, ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ 2000 ʛʦʜʘ) ʠ ʈʦʜʥʝʡ ɼʞʦʥ ɸʣʣʘʤ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʤʠʨʘ ʟʘ 2007 ʛʦʜ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʚʦ ʛʣʘʚʝ ɸʣʴʙʝʨʪʦʤ 

ɻʦʨʦʤ). ʅʝ ʤʝʥʴʰʠʤ ʘʚʪʦʨʠʪʝʪʦʤ ʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ ʧʦʣʴʟʫʶʪʩʷ ʠ ʜʨʫʛʠʝ ʣʘʫʨʝʘʪʳ ʧʨʝʤʠʠ: ɹʨʘʡʘʥ 

ʉʧʦʣʜʠʥʛ ʠ ɼʞʝʬʬʨʠ ʍʴʶʠʪʪ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʂʣʝʤʝʥʪ ɹʦʫʤʘʥ (ʂʘʥʘʜʘ), ʃʝʦʥʘʨʜ ɼʞ. ʂʦʭ 

(ʉʐɸ), ʘʢʘʜʝʤʠʢʠ ʈɸʅ ɽʚʛʝʥʠʡ ɺʝʣʠʭʦʚ, ɹʦʨʠʩ ʂʘʪʦʨʛʠʥ, ʌʠʣʠʧʧ ʈʫʪʙʝʨʛ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʊʘʢʞʝ ʥʘ ʉʘʤʤʠʪ ʧʨʠʛʣʘʰʝʥʳ ʤʠʥʠʩʪʨ ʵʥʝʨʛʝʪʠʢʠ ʈʌ ɸ. ʅʦʚʘʢ, ʧʦʤʦʱʥʠʢ ʧʨʝʟʠʜʝʥʪʘ ʕ. 

ʅʘʙʠʫʣʣʠʥʘ, ʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʠʨʦʚʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. 

ʆʞʠʜʘʶʪʩʷ ʧʦʟʜʨʘʚʣʝʥʠʷ ʚ ʘʜʨʝʩ çɻʣʦʙʘʣʴʥʦʡ ʵʥʝʨʛʠʠè ʦʪ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ, ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʘ 

ʈʦʩʩʠʠ, ʦʙʝʠʭ ʧʘʣʘʪ ʧʘʨʣʘʤʝʥʪʘ ʠ ʜʨé 

 

ʇʦʣʥʳʡ ʪʝʢʩʪ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ: 

http://community.sk.ru/press/b/weblog/archive/2012/10/19/globalnaya-energiya-gotovit-nauchnuyu-

revolyuciyu-v-god-desyatiletiya-premii-veduschie-uchenye-mira--obsudyat-v-moskve-perspektivy-

sozdaniya-vechnogo-dvigatelya.aspx 

ʠ ʥʘ ʩʘʡʪʝ 

http://www.globalenergyprize.org/ru/menu/33/news/619 . 

ʂʦʤʤʝʥʪʘʨʠʝʚ ʥʘ ʵʪʫ ʪʝʤʫ ʦʪ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʩʘʤʤʠʪʘ ʧʦʣʫʯʠʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʘ ʥʘ ʚʦʧʨʦʩ: 

çɹʫʜʝʪ ʣʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʬʠʮʠʘʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʫʞʜʝʥʠʷ?è ʦʪʚʝʪ ʙʳʣ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ. 
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ʂ ʯʝʩʪʠ ʫʯʸʥʳʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ çʤʦʜʝʨʠʨʫʝʤʦʡ ʜʠʩʢʫʩʩʠʠè, ʦʥʠ ʥʝ ʩʪʘʣʠ ʦʙʩʫʞʜʘʪʴ 

çʠʥʥʦʚʘʮʠʶ ʚʝʢʘè. ɿʘʪʦ ʚ ʢʫʣʫʘʨʘʭ ʩʘʤʤʠʪʘ ʙʦʡʢʦ ʪʦʨʛʦʚʘʣʠ ʢʥʠʛʘʤʠ ʦʙ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʢ.ʧ.ʜ. 

ʙʦʣʴʰʝ 100%. ɸʚʪʦʨ ʦʜʥʦʡ ʠʟ ʥʠʭ (ɺ. ɸʮʶʢʦʚʩʢʠʡ çʕʬʠʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘè, ʠʟʜ-ʚʦ 

ʆʆʆ çʇʝʪʠʪè, ʪʠʨʘʞ 300 ʵʢʟ., ʮʝʥʘ 500 ʨ.) ʦʭʦʪʥʦ ʦʙʲʷʩʥʷʣ, ʯʪʦ ʚʩʷ ɺʩʝʣʝʥʥʘʷ ʧʨʦʥʠʟʘʥʘ 

ʵʬʠʨʥʳʤ ʚʝʪʨʦʤ, ʢʦʪʦʨʳʡ ʥʝʩʝʪ ʩ ʩʦʙʦʡ ʥʝʠʩʯʝʨʧʘʝʤʫʶ ʵʥʝʨʛʠʶ, ʠ ʫʞʝ ʠʟʤʝʨʝʥʘ ʝʛʦ ʚʷʟʢʦʩʪʴ ʠ 

ʩʢʦʨʦʩʪʴ: ʚʙʣʠʟʠ ɿʝʤʣʠ ʥʘ ʚʳʩʦʪʝ 8 ʢʤ ʦʥʘ ʨʘʚʥʘ 10 ʢʤ/ʩ. ɸ ʠʩʪʦʯʥʠʢ ʵʪʦʛʦ ʚʝʪʨʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʟʚʝʟʜʝ z ʚ ʩʦʟʚʝʟʜʠʠ ɼʨʘʢʦʥʘ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 300 ʩʚʝʪʦʚʳʭ ʣʝʪ). 

ʋʧʦʤʷʥʫʪʘʷ ʢʥʠʛʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʈʝʟʦʣʶʮʠʠ XII (!) ʩʠʤʧʦʟʠʫʤʘ çʇʝʨʝʩʪʨʦʡʢʘ ʝʩʪʝʩʪʚʦ-

ʟʥʘʥʠʷ ʚ III ʪʳʩʷʯʝʣʝʪʠʠè, ʚ ʢʦʪʦʨʦʡ ʫʯʘʩʪʥʠʢʠ ʩʠʤʧʦʟʠʫʤʘ ʩʯʠʪʘʶʪ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʥʝʦʙʭʦ-

ʜʠʤʳʤ: 
 

ç4. ɺʚʝʜʝʥʠʝ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʝ ʙʦʣʝʝ ʜʝʤʦʢʨʘʪʠʯʥʳʭ ʥʦʨʤ ʥʘʫʯʥʦʛʦ ʦʙʤʝʥʘ ʥʘ ʥʘʮʠʦ-

ʥʘʣʴʥʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ, ʦʩʪʘʚʠʚ ʚ ʧʨʦʰʣʦʤ ʟʘʤʘʣʯʠʚʘʥʠʝ ʠ ʟʘʧʨʝʪʳ ʥʘ ʧʫʙʣʠʢʘʮʠʠ, ʥʘ 

ʦʪʢʨʳʪʦʝ ʦʙʩʫʞʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʩʦʜʝʨʞʘʱʠʭ ʨʝʟʫʣʴʪʘʪʳ, ʥʝ 

ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ ʦʬʠʮʠʘʣʴʥʳʤʠ ʥʘʫʯʥʳʤʠ ʧʘʨʘʜʠʛʤʘʤʠ. 

5. ʇʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ɸʢʘʜʝʤʠʡ ʥʘʫʢ ʠ ʇʘʨʣʘʤʝʥʪʦʚ ʢ ʧʝʨʝʩʤʦʪʨʫ ʫʩʪʘ-

ʨʝʚʰʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʚ ʥʘ ʤʦʥʦʧʦʣʠʟʘʮʠʶ ʥʘʫʯʥʳʭ ʠʩʪʠʥ, ʪʠʧʘ ʊʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʥʘ ʙʣʦʢʠʨʦʚʢʫ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʥʘ ʣʞʝʥʘʫʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʫʢ ʠ ʫʯʝʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʥʝʠʟʚʝ-

ʜʘʥʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʳʭ ʵʪʘʧʘʭ ʧʦʟʥʘʥʠʷ ʇʨʠʨʦʜʳ, ʢ ʣʠʢʚʠʜʘʮʠʠ ʢʦʤʠʩʩʠʡ ʣʶʙʦʛʦ ʫʨʦʚʥʷ, 

ʧʨʠʩʚʦʠʚʰʠʭ ʩʝʙʝ ʢʦʤʧʝʪʝʥʮʠʶ ʚʳʥʝʩʝʥʠʷ ʚʝʨʜʠʢʪʦʚ ʦ ʥʘʫʯʥʦʩʪʠ ʠ ʣʞʝʥʘʫʯʥʦʩʪʠ ʧʦʠʩʢʦʚ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ.è 

 

Sic! ʂʦʤʤʝʥʪʘʨʠʠ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ʠʟʣʠʰʥʠ. 

 

 

É 2012  ʃ.ʅ. ɹʦʛʜʘʥʦʚʘ, ʉ.ʉ. ɻʝʨʰʪʝʡʥ, ʃ.ʀ. ʇʦʥʦʤʘʨʝʚ (ʪʝʢʩʪ) 
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ʈʝʫʪʦʚ ʖ.ʗ. ɼʘʚʘʡʪʝ ʚʩʸ-ʪʘʢʠ ʧʦʜʫʤʘʝʤ! 

  

ʉʪʨʘʰʥʦ ʩʪʘʣʦ ʞʠʪʴ! ɺʢʣʶʯʘʝʰʴ ʣʶʙʦʡ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʢʘʥʘʣ, ʘ ʪʘʤ ʪʝʙʷ ʫʞʝ ʞʜʫʪ 

ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʯʝʨʝʜʥʦʡ ʜʘʪʝ ʢʦʥʮʘ ʩʚʝʪʘ. ʌʠʣʴʤʳ ʪʠʧʘ çɸʧʦʢʘʣʠʧʩʠʩè ʠʜʫʪ ʚ ʢʘʪʝʛʦʨʠʠ 

ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ. ɺ ʧʝʨʚʳʝ ʤʠʥʫʪʳ ʧʦʛʠʙʥʫʪ ʚʦʩʝʤʴʜʝʩʷʪ ʧʨʦʮʝʥʪʦʚ ʦʙʠʪʘʪʝʣʝʡ ɿʝʤʣʠ, 

ʦʩʪʘʚʰʠʝʩʷ ʚ ʞʠʚʳʭ ʙʫʜʫʪ ʟʘʚʠʜʦʚʘʪʴ ʤʝʨʪʚʳʤ. 

ʄʠʥʫʪʦʯʢʫ! ɸ ʧʦʯʝʤʫ ʙʫʜʫʪ? ʌʠʣʴʤ-ʪʦ ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ, ʘ ʚ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤ ʬʠʣʴʤʝ 

ʧʨʠʥʷʪʦ ʧʦʢʘʟʳʚʘʪʴ ʪʦ, ʯʪʦ ʫʞʝ ʧʨʦʠʟʦʰʣʦ! ʊʘʢ ʥʘʩʪʫʧʠʣ ʢʦʥʝʮ ʩʚʝʪʘ, ʠʣʠ ʝʱʝ ʧʨʠʙʣʠʞʘʝʪʩʷ? ʀ 

ʧʦʯʝʤʫ ʦʥ ʚʦʦʙʱʝ ʜʦʣʞʝʥ ʥʘʩʪʫʧʠʪʴ? 

ʅʫ, ʧʨʠʯʠʥ-ʪʦ ʤʥʦʛʦ. ɺʦ-ʧʝʨʚʳʭ, ʪʘʢ ʥʘʧʠʩʘʥʦ ʚ ʙʠʙʣʠʠ! ʂʪʦ ʥʝ ʚʝʨʠʪ ʚ ʙʠʙʣʠʶ, ʜʦʣʞʝʥ 

ʧʦʚʝʨʠʪʴ ʢʘʣʝʥʜʘʨʶ ʤʘʡʷ! ʕʪʦ ʙʳʣʠ, ʢʦʥʝʯʥʦ, ʝʱʝ ʪʝ ʤʫʜʨʝʮʳ. ʂʦʣʝʩʦ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ 

ʠʟʦʙʨʝʩʪʠ ʥʝ ʫʜʦʩʫʞʠʣʠʩʴ, ʟʘʪʦ ʩʦʩʪʘʚʠʣʠ ʦʯʝʥʴ ʧʦʜʨʦʙʥʳʡ ʢʘʣʝʥʜʘʨʴ. ʇʨʘʚʜʘ, ʪʦʣʴʢʦ ʜʦ ʢʦʥʮʘ 

2012 ʛʦʜʘ (ʜʘʣʴʰʝ ʢʦʥʯʠʣʦʩʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ). ʈʘʟ ʢʦʥʯʠʣʩʷ ʢʘʣʝʥʜʘʨʴ, ʟʥʘʯʠʪ, ʜʘʣʴʰʝ ʞʠʟʥʠ 

ʥʝ ʙʫʜʝʪ. ʕʪʦ ʞʝ ʦʯʝʚʠʜʥʦ! 

ʅʦ, ʜʣʷ ʥʘʩʪʫʧʣʝʥʠʷ ʢʦʥʮʘ ʩʚʝʪʘ ʯʪʦ-ʪʦ ʜʦʣʞʥʦ ʧʨʦʠʟʦʡʪʠ (ʤʳ ʞʝ ʚʩʝ ï ʤʘʪʝʨʠʘʣʠʩʪʳ). 

ʊʫʪ ʫʞ ʚʳʙʠʨʘʡʪʝ ʩʘʤʠ. ʍʦʪʠʪʝ, ʦʩʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʩʤʝʩʪʠʪʩʷ ʥʘ ʜʝʚʷʥʦʩʪʦ ʛʨʘʜʫʩʦʚ. çʀ ʪʘʤ, 

ʛʜʝ ʧʦʣʶʩ ʙʳʣ, ʪʘʤ ʪʨʦʧʠʢʠ, ʘ ʛʜʝ ʅʴʶ-ʁʦʨʢ ï ʅʘʭʠʯʝʚʘʥʴ!è ʅʝ ʭʦʪʠʪʝ? ʊʦʛʜʘ ʩ ɿʝʤʣʝʡ 

ʩʪʦʣʢʥʝʪʩʷ ʦʛʨʦʤʥʳʡ ʘʩʪʝʨʦʠʜ ʠʣʠ ʟʣʦʚʝʱʘʷ ʧʣʘʥʝʪʘ ʅʠʙʠʨʫ. ʅʝ ʭʦʪʠʪʝ ʠ ʵʪʦʛʦ? ʅʘ ɿʝʤʣʶ 

ʧʨʠʣʝʪʠʪ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʧʝʧʝʣ ʩ ʄʘʨʩʘ, ʟʘʢʨʦʝʪ ʩʦʣʥʮʝ ʠ ʧʦʛʫʙʠʪ ʚʩʸ ʞʠʚʦʝ. ʇʦʩʢʦʣʴʢʫ ʤʳ 

ʞʠʚʝʤ ʚ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ, ʧʦʨʘ ʧʨʦʚʦʜʠʪʴ ʨʝʬʝʨʝʥʜʫʤ, ʯʪʦʙʳ ʚʙrʨʘʪʴ ʚʘʨʠʘʥʪ ʢʦʥʮʘ 

ʩʚʝʪʘ, ʫʩʪʨʘʠʚʘʶʱʠʡ ʙʦʣʴʰʠʥʩʪʚʦ. ɺʨʝʤʝʥʠ ʦʩʪʘʣʦʩʴ ʥʝʤʥʦʛʦ! 

ɸ ʤʦʞʝʪ ʙʳʪʴ, ʚʩʝ-ʪʘʢʠ, ʩʪʦʠʪ ʧʦʜʫʤʘʪʴ, ʚʦʩʧʨʠʥʠʤʘʪʴ ʣʠ ʚʩʝʨʴʝʟ ʚʩʝ ʵʪʠ ʧʨʝʜʩʢʘʟʘʥʠʷ! 

ɻʝʦʣʦʛʠ ʫʩʪʘʥʦʚʠʣʠ ʥʘʣʠʯʠʝ ʩʦʣʠʜʥʦʛʦ ʩʣʦʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ ʥʘ ʦʙʰʠʨʥʦʤ ʫʯʘʩʪʢʝ 

ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ. ʆʙʨʘʟʦʚʘʣʩʷ ʵʪʦʪ ʩʣʦʡ ʜʚʘ ʤʠʣʣʠʦʥʘ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. ʆʪʢʫʜʘ ʞʝ ʦʥ ʚʟʷʣʩʷ? 

ɺʝʨʦʷʪʥʦ, ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ ʠʟʚʝʨʞʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʚʫʣʢʘʥʦʚ ʂʘʤʯʘʪʢʠ? ɸʥ ʥʝʪ! ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ, ʂʘʤʯʘʪʢʘ ʠ ʤʝʩʪʦ ʟʘʣʝʛʘʥʠʷ ʩʣʦʷ ʧʝʧʣʘ ʩʦʝʜʠʥʷʣʠʩʴ ʙʳ ʧʝʧʝʣʴʥʦʡ ʧʦʣʦʩʦʡ. ɸ ʚʦʪ ʦʥʘ-ʪʦ, 

ʢʘʢ ʨʘʟ ʠ ʦʪʩʫʪʩʪʚʫʝʪ! ʂʘʢ ʵʪʦ ʦʙʲʷʩʥʠʪʴ? ɼʘ ʦʯʝʥʴ ʧʨʦʩʪʦ ï ʧʝʧʝʣ ʧʨʠʣʝʪʝʣ ʩ ʄʘʨʩʘ! ʂʘʢ ʨʘʟ ʜʚʘ 

ʤʠʣʣʠʦʥʘ ʣʝʪ ʥʘʟʘʜ (ʵʪʦ ʤʳ ʟʥʘʝʤ ʪʦʯʥʦ) ʪʘʤ ʙʳʣʦ ʩʠʣʴʥʝʡʰʝʝ ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʘ ʆʣʠʤʧ. 

ʆʪʪʫʜʘ ʧʝʧʝʣ ʠ ʧʨʠʣʝʪʝʣ! ʆʪʢʫʜʘ ʝʤʫ ʝʱʝ ʚʟʷʪʴʩʷ? 

ʅʘʰ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʩʘʪʠʨʠʢ ʄʠʭʘʠʣ ɾʚʘʥʝʮʢʠʡ ʧʨʝʜʣʘʛʘʣ, ʚ ʰʫʪʢʫ, ʟʘh ʚʳʨʥʫʪʴ ʢʫʜʘ-

ʥʠʙʫʜʴ ʢʦʤʘʨʘ. ɼʘʣʝʢʦ-ʜʘʣʝʢʦ. ʃʶʙʦʡ ʟʜʨʘʚʦʤʳʩʣʷʱʠʡ ʯʝʣʦʚʝʢ ʟʥʘʝʪ, ʯʪʦ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʢʦʤʘʨʘ ʚʝʣʠʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʝʛʦ ʤʘʩʩʦʡ (ʥʘ ʪʘʢʠʭ ʨʘʟʣʠʯʠʷʭ 

ʤʘʩʰʪʘʙʦʚ ʙʘʟʠʨʫʶʪʩʷ, ʤʦʜʥʳʝ ʩʝʡʯʘʩ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ). ɺʫʣʢʘʥʠʯʝʩʢʠʡ ʧʝʧʝʣ ʜʘʞʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʛʦ ʛʨʘʥʜʠʦʟʥʦʛʦ ʠʟʚʝʨʞʝʥʠʷ ʥʝ ʩʤʦʛ ʙʳ ʧʦʢʠʥʫʪʴ ʘʪʤʦʩʬʝʨʫ ʄʘʨʩʘ, ʘ ʪʝʤ ʙʦʣʝʝ 

ʜʦʣʝʪʝʪʴ ʜʦ ɿʝʤʣʠ. ɸ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʝʩʣʠ ʙʳ ʫʞ ʦʥ ʜʦʣʝʪʝʣ ʜʦ ɿʝʤʣʠ, ʪʦ ʩʛʦʨʝʣ ʙʳ ʚ ʝʝ 

ʘʪʤʦʩʬʝʨʝ (ʚʩʷ ʢʦʩʤʠʯʝʩʢʘʷ ʧʳʣʴ ʪʘʢ ʩʛʦʨʘʝʪ), ʘ ʝʩʣʠ ʙʳ ʚʜʨʫʛ ʥʝ ʩʛʦʨʝʣ, ʪʦ ʧʦʢʨʳʣ ʙʳ 

ʨʘʚʥʦʤʝʨʥʦ ʚʩʶ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʡ ʝʝ ʫʯʘʩʪʦʢ. ɺʝʩʴ ʄʘʨʩ ʜʦʣʞʝʥ ʙʳʣ ʧʨʝʚʨʘʪʠʪʴʩʷ 

ʚ ʧʝʧʝʣ, ʯʪʦʙʳ ʥʘ ɿʝʤʣʝ ʦʙʨʘʟʦʚʘʣʩʷ ʟʘʤʝʪʥʳʡ ʩʣʦʡ. 

ʂʘʢ ʚʠʜʠʤ, ʫʧʦʚʘʥʠʷ ʧʨʝʜʩʢʘʟʘʪʝʣʝʡ ʩ ʪʝʣʝʚʠʜʝʥʠʷ ʥʘ ʧʨʠʣʝʪ ʩ ʄʘʨʩʘ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʧʝʧʣʘ ʠ ʧʨʝʢʨʘʱʝʥʠʝ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʩʪʦʣʴ ʥʘʜʦʝʚʰʝʡ ʥʝʢʦʪʦʨʳʤ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ ʥʝ ʠʤʝʶʪ ʧʦʜ 

ʩʦʙʦʡ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ. 

ɺ ʜʘʚʥʠʝ ʚʨʝʤʝʥʘ ʤʫʜʨʝʮʳ ʧʨʠʟʳʚʘʣʠ: çʉʝʡʪʝ ʨʘʟʫʤʥʦʝ, ʜʦʙʨʦʝ, ʚʝʯʥʦʝ!è ɺʨʝʤʝʥʘ 

ʠʟʤʝʥʠʣʠʩʴ, ʠ ʩʝʡʯʘʩ ʥʠ ʦ ʨʘʟʫʤʥʦʤ, ʥʠ ʦ ʜʦʙʨʦʤ ʨʘʙʦʪʥʠʢʠ ʪʝʣʝʚʠʜʝʥʠʷ ʥʝ ʧʦʤʳʰʣʷʶʪ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʦ ʵʬʠʨʥʦʛʦ ʚʨʝʤʝʥʠ ʦʥʠ ʩʪʘʣʠ ʫʜʝʣʷʪʴ ʚʦʧʨʦʩʘʤ ʩʤʝʨʪʠ. ʋʞ ʦʯʝʥʴ 

ʭʦʯʝʪʩʷ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʟʘʛʨʦʙʥʘʷ ʞʠʟʥʴ ʩʫʱʝʩʪʚʫʝʪ. ɺʝʜʴ ʮʝʨʢʦʚʴ ʚʩʸ ʘʢʪʠʚʥʝʝ ʠ ʙʝʩʮʝʨʝʤʦʥʥʝʝ 

ʚʪʦʨʛʘʝʪʩʷ ʚ ʥʘʰʫ ʞʠʟʥʴ. ɸ ʟʥʘʯʠʪ, ʚʳʧʦʣʥʠʪʴ ʝʝ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ ʚʛrʦʜʥʦ ʢʘʢ ʩ ʤʦʨʘʣʴʥʦʡ, ʪʘʢ 

ʠ ʩ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʪʦʨʦʥ. ʀ ʚʦʪ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ, ʣʶʜʠ, ʧʝʨʝʞʠʚʰʠʝ ʢʣʠʥʠʯʝʩʢʫʶ ʩʤʝʨʪʴ (ʠʣʠ 

ʚʳʜʘʶʱʠʝ ʩʝʙʷ ʟʘ ʪʘʢʦʚʳʭ), ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʧʨʦʜʚʠʞʝʥʠʠ ʧʦ ʪʫʥʥʝʣʶ ʠ ʦ ʩʚʝʪʝ ʚ ʝʛʦ ʢʦʥʮʝ. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʨʘʟ ʚʩʝ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ, ʪʦ ʪʘʢ ʠ ʝʩʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʃʶʜʝʡ ʚʝʨʥʫʣʠ ʩ 

ʪʦʛʦ ʩʚʝʪʘ, ʥʝ ʜʘʚ ʜʦʩʤʦʪʨʝʪʴ ʜʦʨʦʛʫ ʜʦ ʢʦʥʮʘ. ʅʦ ʜʦʨʦʛʘ ʵʪʘ ʝʩʪʴ, ʠ ʜʦʚʦʣʴʥʦ ʩʪʘʥʜʘʨʪʥʘʷ ʠ 

ʙʣʘʛʦʫʩʪʨʦʝʥʥʘʷ. 
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ɼʘʚʘʡʪʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʩʝʝʤ ʪʝʭ, ʢʪʦ ʥʠʢʘʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ ʥʝ ʧʝʨʝʞʠʚʘʣ ʦʙʝ̡ʢ-

ʪʠʚʥʦ. ɺʦʪ ʥʝʢʘʷ, ʨʦʟʦʚʦʱʝʢʘʷ ʠ ʥʝ ʚ ʤʝʨʫ ʫʧʠʪʘʥʥʘʷ, ʞʝʥʱʠʥʘ ʠʟ ʇʨʠʙʘʣʪʠʢʠ, ʨʘʩʩʢʘʟʳʚʘʝʪ, 

ʢʘʢ ʝʡ ʜʝʣʘʣʠ ʦʧʝʨʘʮʠʶ ʥʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʪʫʙʝʨʢʫʣʝʟʘ. ʆʥʘ, ʷʢʦʙʳ, ʩʢʚʦʟʴ ʥʘʨʢʦʟ ʩʣʳʰʘʣʘ 

ʩʣʦʚʘ ʭʠʨʫʨʛʘ: çʄʳ ʝʝ ʧʦʪʝʨʷʣʠè, ʘ ʟʘʪʝʤ ʦʯʥʫʣʘʩʴ ʚ ʤʦʨʛʝ ʯʝʨʝʟ ʪʨʦʝ ʩʫʪʦʢ ʧʨʝʙʳʚʘʥʠʷ ʪʘʤ, 

ʧʝʨʝʧʫʛʘʚ ʚʝʩʴ ʧʝʨʩʦʥʘʣ. ɸ ʪʝʧʝʨʴ ʞʠʚʝʪ ʧʨʠʧʝʚʘʶʯʠ, ʟʘʙʳʚ ʦ ʩʚʦʝʤ ʪʫʙʝʨʢʫʣʝʟʝ. 

ʇʦ ʨʦʜʫ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʣʝʪ ʩʦʨʦʢ ʪʦʤʫ ʥʘʟʘʜ ʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʥʘ ʭʠʨʫʨʛʠ-

ʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ (ʧʦʣʦʩʪʥʳʝ, ʩʝʨʜʮʝ, ʣʝʛʢʠʝ, ʤʦʟʛ) ʠ ʤʦʛʫ ʧʦʜʝʣʠʪʴʩʷ ʢʦʝ-ʢʘʢʠʤʠ ʥʘʙʣʶʜʝ-

ʥʠʷʤʠ. ʅʝ ʜʫʤʘʶ, ʯʪʦ ʦʥʠ ʫʩʪʘʨʝʣʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʝʨʘʮʠʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʧʝʨʘʮʠʡ ʥʘ ʤʦʟʛʝ) ʧʘʮʠʝʥʪʘ ʚʚʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ 

ʦʙʱʝʛʦ ʥʘʨʢʦʟʘ ʠ ʧʦʜʢʣʶʯʘʶʪ ʢ ʘʧʧʘʨʘʪʫ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʳʭʘʥʠʷ. ɺʨʘʯ-ʘʥʝʩʪʝʟʠʦʣʦʛ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʯʘʩʪʥʠʢʦʚ ʦʧʝʨʘʮʠʠ, ʠ ʥʘ ʥʝʛʦ ʣʦʞʠʪʩʷ ʙʦʣʴʰʘʷ ʜʦʣʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʞʠʟʥʴ ʧʘʮʠʝʥʪʘ. ɽʩʣʠ ʦʧʝʨʘʮʠʷ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ, ʚʩʢʨʳʪʳʝ ʧʦʣʦʩʪʠ ʪʱʘʪʝʣʴʥʦ ʟʘʰʠʚʘʶʪʩʷ 

(ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʠ ʥʘʜʦʣʛʦ ʩʨʦʩʣʠʩʴ), ʘ ʟʘʪʝʤ ʘʥʝʩʪʝʟʠʦʣʦʛ ʩʥʠʤʘʝʪ ʥʘʨʢʦʟ ʠ ʧʫʪʝʤ ʩʣʦʞʥʳʭ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʧʝʨʝʚʦʜʠʪ ʙʦʣʴʥʦʛʦ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʳʭʘʥʠʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ. 

ʆʧʝʨʘʮʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 

ɽʩʣʠ ʞʝ, ʧʘʯʝ ʯʘʷʥʠʷ, ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ ʥʘʩʪʫʧʠʣʘ ʩʤʝʨʪʴ ʧʘʮʠʝʥʪʘ, ʪʦ, ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʚʩʝʭ 

ʤʝʨ ʧʦ ʝʛʦ ʦʞʠʚʣʝʥʠʶ, ʵʪʘ ʩʤʝʨʪʴ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ, ʠ ʫʯʘʩʪʥʠʢʘʤ ʦʧʝʨʘʮʠʠ ʫʞʝ ʥʝʪ ʥʠʢʘʢʦʛʦ 

ʩʤʳʩʣʘ ʜʦʙʨʦʪʥʦ ʟʘʰʠʚʘʪʴ ʚʩʢʨʳʪʳʝ ʧʦʣʦʩʪʠ, ʟʘʪʨʫʜʥʷʷ ʨʘʙʦʪʫ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘ ʠ ʨʘʩʭʦʜʦʚʘʪʴ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʩʪʝʨʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʊʝʧʝʨʴ ʠʭ ʟʘʙʦʪʘ ï ʪʱʘʪʝʣʴʥʦ ʨʘʩʩʣʝʜʦʚʘʪʴ ʧʨʠʯʠʥʳ 

ʥʝʫʜʘʯʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʝ. ʇʦʩʣʝ ʪʘʢʠʭ ʧʨʦʮʝʜʫʨ ʫ ʧʘʮʠʝʥʪʘ 

ʥʝʪ ʥʠʢʘʢʠʭ ʰʘʥʩʦʚ ʚʝʨʥʫʪʴʩʷ ʩ ʪʦʛʦ ʩʚʝʪʘ ʠ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʩʚʦʠʭ ʧʫʪʝʰʝʩʪʚʠʷʭ ʧʦ ʝʛʦ 

ʙʝʩʢʨʘʡʥʠʤ ʧʨʦʩʪʦʨʘʤ ʣʝʛʢʦʚʝʨʥʦʡ ʧʫʙʣʠʢʝ. 

ʅʫ, ʘ ʪʝ, ʢʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʦʙʳʚʘʣ ʚ ʩʦʩʪʦʷʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ ʠ ʚʝʨʥʫʣʩʷ ʢ ʞʠʟʥʠ? 

ʇʦʯʝʤʫ ʩʭʦʞʠ ʠʭ ʨʘʩʩʢʘʟʳ? ɼʘ ʦʯʝʥʴ ʧʨʦʩʪʦ! ʅʘʰ ʤʦʟʛ ʚ ʩʦʩʪʦʷʥʠʠ ʩʥʘ ʩʪʝʨʝʦʪʠʧʥʦ ʛʝʥʝʨʠʨʫʝʪ 

ʟʨʠʪʝʣʴʥʳʝ ʠ ʩʣʫʭʦʚʳʝ ʦʙʨʘʟʳ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʥʘʙʞʝʥʠʷ ʝʛʦ ʢʠʩʣʦʨʦʜʦʤ. ʀ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʫʭʫʜʰʘʶʱʝʤʩʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʠ ʤʦʟʛʘ ʥʘʤ ʩʥʠʪʩʷ ʧʦʛʨʫʞʝʥʠʝ ʚʦ ʚʩʸ ʩʛʫʱʘʶʱʠʡʩʷ ʤʨʘʢ ʠ 

ʪʝʩʥʦʪʫ, ʘ ʟʘʪʝʤ, ʧʦ ʤʝʨʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʪʦʢʘ ʢʨʦʚʠ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʠʡ ʤʝʜʠʢʦʚ), ʧʝʨʝʜ 

ʥʘʰʠʤ ʤʳʩʣʝʥʥʳʤ ʚʟʦʨʦʤ ʧʨʦʥʦʩʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʚʝʪʣʳʝ ʠ ʦʧʪʠʤʠʩʪʠʯʥʳʝ ʢʘʨʪʠʥʳ, ʥʝʪ ʥʠʯʝʛʦ 

ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʠʣʠ ʥʝʩʫʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʛʨʦʙʥʦʤ ʤʠʨʝ. ʊʝ, ʢʪʦ ʧʝʨʝʙʨʘʣʩʷ ʪʫʜʘ 

ʦʢʦʥʯʘʪʝʣʴʥʦ, ʥʠʢʦʛʜʘ ʦʙ ʵʪʦʤ ʥʝ ʨʘʩʩʢʘʞʫʪ. 

ʊʝʧʝʨʴ ʜʘʚʘʡʪʝ ʦʙʨʘʪʠʤʩʷ ʢ ʩʦʦʙʱʝʥʠʷʤ ʦ ʚʟʚʝʰʠʚʘʥʠʠ ʜʫʰʠ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʚ ʤʦʤʝʥʪ 

ʩʤʝʨʪʠ ʯʝʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʯʝ ʧʨʠʤʝʨʥʦ ʥʘ ʯʝʪʳʨʝ ʛʨʘʤʤʘ, ʘ ʟʥʘʯʠʪ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʙʝʩʩʤʝʨʪʥʦʡ ʜʫʰʠ ʠ ʧʦʢʠʜʘʥʠʠ ʝʶ ʪʝʣʘ ʧʨʠ ʩʤʝʨʪʠ. 

ʇʝʨʚʳʡ (ʧʦ ʥʘʠʚʥʦʩʪʠ, ʘ ʥʝ ʧʦ ʩʫʱʝʩʪʚʫ) ʚʦʧʨʦʩ: çɸ ʞʠʚʦʪʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʣʝʛʯʝ ʧʦʩʣʝ 

ʩʤʝʨʪʠ? ɺʝʜʴ ʜʫʰʘ ʝʩʪʴ ʪʦʣʴʢʦ ʫ ʯʝʣʦʚʝʢʘ!è 

ɺʪʦʨʦʡ ʚʦʧʨʦʩ (ʘ ʧʦ ʩʫʪʠ ʛʣʘʚʥʳʡ): çʂʘʢʦʚʘ ʪʦʯʥʦʩʪʴ ʚʟʚʝʰʠʚʘʥʠʷ?è 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʩʤʝʨʪʠ ʙʦʣʴʥʦʡ ʚʝʩʠʪ 40 ʢʠʣʦʛʨʘʤʤ, ʵʪʦ ʜʦʚʦʣʴʥʦ ʤʘʣʦ, ʥʦ 

ʧʨʘʚʜʦʧʦʜʦʙʥʦ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʝʟʥʴ ʤʦʛʣʘ ʝʛʦ ʩʠʣʴʥʦ ʠʩʪʦɦ ʠʪʴ. ʏʪʦʙʳ ʜʦʩʪʦʚʝʨʥʦ ʫʣʦʚʠʪʴ 

ʧʦʪʝʨʶ ʚʝʩʘ ʚ ʤʦʤʝʥʪ ʩʤʝʨʪʠ ʚ 4 ʛʨʘʤʤʘ, ʪʦ ʝʩʪʴ 0,01 ʧʨʦʮʝʥʪʘ, ʥʘʜʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʚʝh ʠʚʘʥʠʝ 

ʩ ʝʱʝ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ ï ʚ ʪʳʩʷʯʥʳʝ ʜʦʣʠ ʧʨʦʮʝʥʪʘ. ɺʦʟʤʦʞʥʦ ʣʠ ʪʘʢʦʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ? ɼʘ, ʚʦʟʤʦʞʥʦ, ʥʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʠʟʚʝʩʪʥʳʭ, ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʭ 

ʧʨʘʚʠʣ. ɿʜʝʩʴ ʠ ʦʪʩʫʪʩʪʚʠʝ, ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ (ʩʢʚʦʟʥʷʢʦʚ), ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʠʟʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʮʝʜʫʨʳ ʚʟʚʝʰʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʝʩʷʪʢʠ 

ʤʠʥʫʪ). ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ ʚʳ ʚʟʚʝʰʠʚʘʝʪʝ ʤʦʢʨʦʝ ʙʝʣʴʸ. ʂʘʢʘʷ ʤʦʞʝʪ ʙʳʪʴ ʪʦʯʥʦʩʪʴ, ʝʩʣʠ 

ʝʛʦ ʚʝʩ ʧʦʩʪʦʷʥʥʦ ʫʙʳʚʘʝʪ! 

ɸ ʯʪʦ ʞʝ ʩ ʥʘʰʠʤ ʫʤʠʨʘʶʱʠʤ ʙʦʣʴʥʳʤ? ʆʥ ʩʫʜʦʨʦʞʥʦ ʜʳʰʠʪ, ʚʳʙʨʘʩʳʚʘʷ ʧʨʠ ʢʘʞʜʦʤ 

ʚʳʜʦʭʝ, ʭʦʪʷ ʙʳ ʣʠʪʨ ʦʯʝʥʴ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ. ʉʦʚʝʨʰʘʝʪ ʢʦʥʚʫʣʴʩʠʚʥʳʝ, ʧʦʨʳʚʠʩʪʳʝ 

ʜʚʠʞʝʥʠʷ. ɺ ʤʦʤʝʥʪ ʩʤʝʨʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʩʣʘʙʣʝʥʠʷ ʚʩʝʭ ʤʳʰʮ, ʩʦʚʝʨʰʘʝʪ ʘʢʪʳ ʜʝʬʝʢʘʮʠʠ ʠ 

ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ. ʅʫʞʥʦ ʥʝ ʠʤʝʪʴ ʥʠ ʤʘʣʝʡʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʘʚʠʣʘʭ ʪʦʯʥʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ, 

ʯʪʦʙʳ ʫʪʚʝʨʞʜʘʪʴ ʦ ʜʦʩʪʦʚʝʨʥʦʡ ʧʦʪʝʨʝ ʚʝʩʘ ʚ ʯʝʪʳʨʝ ʛʨʘʤʤʘ ʚ ʤʦʤʝʥʪ ʩʤʝʨʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʢʠʜʘʥʠʷ ʪʝʣʘ ʜʫʰʦʡ (ʠ ʯʪʦʙʳ ʚʝʨʠʪʴ ʵʪʦʤʫ). 

ʇʦʡʜʝʤ ʜʘʣʴʰʝ. ʇʦʷʚʣʷʝʪʩʷ ʚʩʸ ʙʦʣʴʰʝ ʩʦʦʙʱʝʥʠʡ ʦ ʣʶʜʷʭ, ʞʠʚʫʱʠʭ ʤʝʩʷʮʘʤʠ ʠ ʛʦʜʘʤʠ 

ʙʝʟ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʠ ʧʠʱʠ. ʆʙʳʯʥʦ ʪʘʢʦʡ ʯʝʣʦʚʝʢ ʞʠʚʝʪ ʚ ʀʥʜʠʠ, ʥʘ ʜʝʨʝʚʝ, ʧʦʜ ʥʘʙʣʶʜʝ-

ʥʠʝʤ ʩʫʝʪʷʱʠʭʩʷ ʚʥʠʟʫ ʨʝʧʦʨʪʝʨʦʚ. 

ʅʝ ʟʥʘʶ ʢʘʢ ʜʣʷ ʜʨʫʛʠʭ, ʥʦ ʜʣʷ ʘʚʪʦʨʘ ʵʪʠʭ ʩʪʨʦʢ ʧʦʜʦʙʥʳʝ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʣʫʤʣʝ-

ʥʠʝʤ ʥʘʜ ʧʘʤʷʪʴʶ ʩʦʪʝʥ ʪʳʩʷʯ ʧʦʛʠʙʰʠʭ ʦʪ ʛʦʣʦʜʘ ʚ ʢʦʥʮʣʘʛʝʨʷʭ ʠ ʤʝʩʪʘʭ, ʧʦʩʪʨʘʜʘʚh ʠʭ ʦʪ 
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ʟʘʩʫʭʠ ʠ ʥʝʫʨʦʞʘʷ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʙʳ ʥʝ ʙʳʣʠ ʦʥʠ ʪʘʢʠʤʠ ʜʫʨʘʢʘʤʠ, ʪʦ ʙʝʟ ʪʨʫʜʘ 

ʧʝʨʝʞʠʣʠ ʙʳ ʚʩʝ ʵʪʠ ʙʝʜʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʦʪʨʝʙʣʷʝʪ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʚʘʪʪ ʵʥʝʨʛʠʠ. ʄʦʟʛ ʡʦʛʘ, ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʨʚʘʥʳ (ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʷ, ʢʦʛʜʘ ʝʤʫ ʥʝ ʥʫʞʥʦ, 

ʜʘ ʠ ʥʝ ʭʦʯʝʪʩʷ, ʟʘʙʦʪʠʪʴʩʷ ʥʠ ʦ ʜʝʪʷʭ, ʥʠ ʦ ʙʣʠʟʢʠʭ, ʢʦʛʜʘ ʥʘʧʣʝʚʘʪʴ ʥʘ ʚʩʝʭ ʠ ʚʩʷ), ʚʩʸ ʨʘʚʥʦ 

ʥʫʞʜʘʝʪʩʷ ʚ ʥʝʢʦʪʦʨʦʤ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʵʥʝʨʛʠʠ (ʥʘ ʤʳʩʣʠ ʦ ʪʦʤ, ʢʘʢʦʡ ʞʝ ʷ ʤʦʣʦʜʝʮ). 

ʇʨʠʚʝʨʞʝʥʮʳ ʪʘʢʦʛʦ ʚʳʩʦʢʦʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʜʣʷ ʥʝʛʦ ʚʧʦʣʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. ʇʦʟʚʦʣʠʤ ʩʝʙʝ ʩ ʵʪʠʤ ʥʝ 

ʩʦʛʣʘʩʠʪʴʩʷ. 

ɸʚʪʦʨ ʥʘʩʪʦʷʱʠʭ ʩʪʨʦʢ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʱʘʪʝʣʴʥʦ ʦʙʩʣʝʜʦʚʘʣ ʙʳ ʜʝʨʝʚʦ, ʥʘ ʢʦʪʦʨʦʤ ʪʘʢ 

ʫʶʪʥʦ ʫʩʪʨʦʠʣʩʷ ʥʘʰ ʧʦʜʦʧʝʯʥʳʡ. ʅʝʪ ʣʠ ʚ ʥʝʤ ʟʘʤʘʩʢʠʨʦʚʘʥʥʦʛʦ ʜʫʧʣʘ ʩ ʟʘʧʘʩʘʤʠ ʚʦʜʳ ʠ 

ʧʠʱʠ? ʏʪʦ ʩʢʨʳʚʘʝʪʩʷ ʚ ʝʛʦ ʛʫʩʪʳʭ ʚʝʪʚʷʭ, ʚʳʰʝ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʬʦʢʫʩʥʠʢʘ? ʅʝʪ ʣʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʘʚʣʷʪʴ ʝʤʫ ʧʠʪʴʝ ʠ ʧʠʱʫ ʩ ʩʦʩʝʜʥʠʭ ʜʝʨʝʚʴʝʚ ʧʦʜ ʧʦʢʨʦʚʦʤ ʪʝʤʥʦʪʳ ʶʞʥʦʡ 

ʥʦʯʠ? ʅʝ ʤʦʛʫʪ ʣʠ ʣʠʩʪʴʷ, ʚʝʪʢʠ, ʢʦʨʘ ʩʪʦʣʴ ʛʦʩʪʝʧʨʠʠʤʥʦʛʦ ʜʝʨʝʚʘ, ʘ ʪʘʢʞʝ ʧʦʣʟʘʶʱʠʝ ʧʦ ʥʝʤʫ 

ʠ ʣʝʪʘʶʱʠʝ ʪʘʤ ʥʘʩʝʢʦʤʳʝ ʠ ʧʪʠʮʳ ʛʦʜʠʪʴʩʷ ʚ ʧʠʱʫ ʠʣʠ ʧʨʠʥʦʩʠʪʴ ʝʝ (ʢ ʧʨʠʤʝʨʫ, ʧʦʯʪʦʚʳʝ 

ʛʦʣʫʙʠ)? ɽʚʨʦʧʝʝʮ ʤʦʞʝʪ ʠ ʥʝ ʧʦʜʦʟʨʝʚʘʪʴ, ʩʢʦʣʴʢʦ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ ʠ ʚʧʦʣʥʝ ʫʩʚʘʠʚʘʝʤʦʡ 

ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʧʠʱʠ ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʩʪʝ ʦʙʠʪʘʥʠʷ ʬʦʢʫʩʥʠʢʘ. 

ʏʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʞʠʪʴ ʙʝʟ ʚʦʜʳ, ʥʦ ʢʪʦ ʤʦʞʝʪ ʧʦʨʫʯʠʪʴʩʷ, ʯʪʦ ʥʘ ʣʠʩʪʴʷʭ ʜʝʨʝʚʘ ʥʝ 

ʦʪʣʘʛʘʝʪʩʷ ʚ ʚʠʜʝ ʢʘʧʝʣʴ ʨʦʩʳ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʙʝʟʙʝʜʥʦʛʦ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ ʥʘʰʝʛʦ ʧʦʜʦʧʝʯʥʦʛʦ? ʆʪʭʦʜʳ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʥɹʦʩʪʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʢʦʪʦʨʳʭ ʥʘʚʳʢʦʚ, 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ ʠ ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʝʡ ʦʧʫʱʝʥʳ ʥʘ ʠʭ ʞʝ 

ʣʶʙʦʧʳʪʥʳʝ ʛʦʣʦʚʳ. 

ʅʦ ʵʪʦ ʚ ʀʥʜʠʠ. ɸ ʯʝʤ ʤʳ ʭʫʞʝ? ʋ ʥʘʩ ʥʘ ɸʣʪʘʝ ʝʩʪʴ ʣʘʤʘ ʀʪʠʛʝʣʦʚ, ʩʠʜʷʱʠʡ ʚ ʧʦʟʝ 

ʣʦʪʦʩʘ ʚ ʜʝʨʝʚʷʥʥʦʤ ʩʘʨʢʦʬʘʛʝ ʫʞʝ ʚʦʩʝʤʴʜʝʩʷʪ ʣʝʪ ʠ ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʦ. ʉʝʣ ʦʥ 

ʥʘ ʧʦʩʪ ʚ 1927 ʛʦʜʫ ʚ ʚʦʟʨʘʩʪʝ ʩʝʤʠʜʝʩʷʪʠ ʧʷʪʠ ʣʝʪ ʠ ʜʦʣʛʠʝ ʛʦʜʳ ʥʠʢʘʢ ʩʝʙʷ ʥʝ ʧʨʦʷʚʣʷʣ, ʥʦ ʚ 

2002 ʛʦʜʫ, ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʩʘʨʢʦʬʘʛʘ ʥʘ ʚʦʟʜʫʭ, ʥʘʯʘʣ ʧʦʪʝʪʴ. ʇʨʠ ʥʘʣʠʯʠʠ ʙʦʛʘʪʦʛʦ ʚʳʙʦʨʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʪʠʧʝʨʩʧʠʨʘʥʪʦʚ ʵʪʦ ʥʝ ʩʪʨʘʰʥʦ! ʉʝʡʯʘʩ ʝʤʫ ʧʦʯʪʠ 160 ʣʝʪ. ʉʣʫʞʠʪʝʣʠ ʢʫʣʴʪʘ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʝʛʦ ʦʙʤʳʚʘʶʪ ʠ ʧʝʨʝʦʜʝʚʘʶʪ (ʧʨʝʜʳʜʫʱʠʝ 70 ʣʝʪ ʚ ʵʪʦʤ ʥʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ), 

ʥʝ ʫʩʪʘʚʘʷ ʧʦʨʘʞʘʪʴʩʷ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ. ʋʯʝʥʳʝ ʪʝʨʷʶʪʩʷ ʚ ʜʦʛʘʜʢʘʭ, ʥʝ ʚ ʩʠʣʘʭ 

ʦʙʲʷʩʥʠʪʴ ʝʛʦ ʬʝʥʦʤʝʥ. ʉʘʤ ʙʳʚʰʠʡ ʤʠʥʠʩʪʨ ʄɺɼ ʈʘʰʠʜ ʅʫʨʛʘʣʠʝʚ, ʛʦʚʦʨʷʪ, ʧʨʠʝʟʞʘʣ 

ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʵʪʦ ʯʫʜʦ! 

ʋʞ ʝʩʣʠ ʦʥ ʧʨʠʝʟʞʘʣ, ʪʦ ʦʯʝʥʴ ʞʘʣʴ, ʯʪʦ ʥʝ ʧʨʠʤʝʥʠʣ ʟʘʙʳʪʳʝ ʥʘʚʳʢʠ ʩʣʝʜʦʚʘʪʝʣʷ ʠ 

ʜʦʟʥʘʚʘʪʝʣʷ. ʂʦʥʝʯʥʦ, ʨʠʩʢʦʚʘʥʥʦ ʜʘʚʘʪʴ ʩʦʚʝʪʳ ʩʪʦʣʴ ʚʳʩʦʢʦʧʦʩʪʘʚʣʝʥʥʦʤʫ ʯʠʥʦʚʥʠʢʫ, ʥʦ, 

ʥʘʚʝʨʥʦʝ, ʝʤʫ ʥʝ ʧʦʤʝʰʘʣʦ ʙʳ ʧʦʠʥʪʝʨʝʩʦʚʘʪʴʩʷ, ʘ ʪʦʪ ʣʠ ʵʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʧʨʠʥʷʣ ʧʦʟʫ 

ʣʦʪʦʩʘ ʚʦʩʝʤʴʜʝʩʷʪ ʣʝʪ ʥʘʟʘʜ? ʅʝ ʟʘʤʝʥʠʣʠ ʣʠ ʝʛʦ ʜʫʙʣʝʨʦʤ ʚ 2002 ʛʦʜʫ? ʉ ʯʝʛʦ ʵʪʦ ʦʥ ʚʜʨʫʛ, ʥʝ 

ʧʦʪʝʣ, ʥʝ ʧʦʪʝʣ, ʘ ʪʫʪ ʚʜʨʫʛ ʥʘʯʘʣ. ʅʝ ʪʨʝʙʫʝʪʩʷ ʣʠ ʚʳʧʦʣʥʠʪʴ ʜʘʢʪʠʣʦʩʢʦʧʠʯʝʩʢʫʶ ʠ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʳ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʘʩ ʥʝ ʨʘʟʳʛʨʳʚʘʶʪ? ʇʦʯʝʤʫ ʫʞʝ ʚʦʩʝʤʴ ʣʝʪ ʢʘʢ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʝʛʦ ʟʘʧʨʝʱʝʥʦ, ʭʦʪʷ ʨʘʥʴʰʝ ʥʠʢʪʦ ʵʪʦʤʫ ʥʝ ʧʨʝʧʷʪʩʪʚʦʚʘʣ? ɺʦʪ, ʩʥʘʯʘʣʘ 

ʠʜʝʥʪʠʬʠʮʠʨʫʡʪʝ ʫʚʘʞʘʝʤʦʛʦ ʣʘʤʫ, ʘ ʫʞ ʧʦʪʦʤ ʪʨʝʙʫʡʪʝ ʦʪ ʫʯʝʥʳʭ ʦʙʲʷʩʥʷʪʴ ʝʛʦ ʬʝʥʦʤʝʥ, ʠʣʠ 

ʪʦ, ʯʪʦ ʦʪ ʥʝʛʦ ʦʩʪʘʥʝʪʩʷ. 

ʂʩʪʘʪʠ ʦʙ ʫʯʝʥʳʭ! ʊʫʪ ʦʜʠʥ ʠʩʪʦʨʠʢ ʧʦʣʫʯʠʣ ʜʦʩʪʫʧ ʢ ʘʨʭʠʚʘʤ ʂɻɹ ʙʳʚh ʝʛʦ ʉʉʉʈ. 

ʇʦʢʦʧʘʚʰʠʩʴ ʚ ʥʠʭ ʥʝʤʥʦʛʦ, ʦʥ ʩʜʝʣʘʣ ʦʰʝʣʦʤʣʷʶʱʝʝ ʦʪʢʨʪrʠʝ: ʆʢʘʟʳʚʘʝʪʩʷ, ʥʘʯʠʥʘʷ 

ʧʨʠʤʝʨʥʦ ʩ 1948-ʛʦ ʠ ʟʘʢʘʥʯʠʚʘʷ 1953-ʤ ʛʦʜʘʤʠ, ʥʘʰʝʡ ʩʪʨʘʥʦʡ ʫʧʨʘʚʣʷʣ ʥʝ ʀ.ɺ. ʉʪʘʣʠʥ, ʘ ʝʛʦ 

ʜʚʦʡʥʠʢ! ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ? ʇʦʞʘʣʫʡʩʪʘ! ɺ ʧʨʦʪʦʢʦʣʝ ʧʦʩʤʝʨʪʥʦʛʦ ʚʩʢʨʳʪʠʷ ʚʦʞʜʷ ʥʝʪ ʫʧʦʤʠ-

ʥʘʥʠʡ ʦ ʧʨʠʞʠʟʥʝʥʥʳʭ ʪʝʣʝʩʥʳʭ ʜʝʬʝʢʪʘʭ ʝʛʦ ʣʝʚʦʡ ʨʫʢʠ ʠ ʥʦʛʠ. ɼʘ ʠ ʥʘ ʪʨʠʙʫʥʝ ʄʘʚʟʦʣʝʷ ʦʥ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʦʷʣ ʥʝ ʚ ʧʝʨʚʦʤ ʨʷʜʫ, ʘ ʧʨʝʜʧʦʯʠʪʘʣ ʜʝʨʞʘʪʩɹʷ ʥʘ ʚʪʦʨʦʤ ʧʣʘʥʝ. 

ɸ ʦʪʢʫʜʘ ʵʪʦʪ ʜʚʦʡʥʠʢ ʚʟʷʣʩʷ? ɼʘ ʧʨʦʩʪʦ ʀ.ɺ. ʉʪʘʣʠʥ ʚ 1948 ʛʦʜʫ ʫʤʝʨ, ʘ ʧʘʨʪʠʡʥʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ, ʦʧʘʩʘʷʩʴ ʥʝʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʩʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ, ʩʢʨʳʣʦ ʦʪ ʥʝʛʦ ʵʪʦʪ ʬʘʢʪ, 

ʧʦʜʦʙʨʘʣʦ ʧʦʜʭʦʜʷʱʝʛʦ ʜʚʦʡʥʠʢʘ, ʠ ʦʥ ʜʦ ʤʘʨʪʘ 1953 ʛʦʜʘ ʧʦʪʠʭʦʥʴʢʫ ʨʫʢʦʚʦʜʠʣ ʩʪʨʘʥʦʡ. 

ɿʥʘʷ ʧʦʚʘʜʢʠ ʠ ʥʨʘʚʳ ʢʘʢ ʜʘʚʥʦ ʧʦʯʠʚʰʠʭ, ʪʘʢ ʠ ʥʳʥʝʰʥʠʭ, ʚʝʨʰʠʪʝʣʝʡ ʥʘʰʠʭ ʩʫʜʝʙ, 

ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʯʪʦ-ʥʠʙʫʜʴ ʙʦʣʝʝ ʘʙʩʫʨʜʥʦʝ. ʆʩʦʙʦ ʥʘʠʚʥʳʤ ʤʦʞʝʤ ʩʦʦʙʱʠʪʴ, ʯʪʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʥʘ ʩʘʤʦʤ ʚʝʨʭʫ (ʧʦ ʥʘʰʠʤ ʜʦʛʘʜʢʘʤ) ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʞʙʳ ʧʘʫʢʦʚ ʚ 

ʩʪʝʢʣʷʥʥʦʡ ʙʘʥʢʝ. ɼʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ, ʢʘʢ ʨʘʟʚʠʚʘʣʠʩʴ ʩʦʙʳʪʠʷ ʧʦʩʣʝ ʧʦʭʦʨʦʥ çʜʚʦʡʥʠʢʘè ʚ 

1953 ʛʦʜʫ. ʅʝʫʞʝʣʠ ʪʦʛʜʘʰʥʠʝ ʨʝʘʣʴʥʳʝ ʧʨʝʪʝʥʜʝʥʪʳ ʥʘ ʚʳʩʰʠʡ ʧʦʩʪ ʚ ʛʦʩʫʜʘʨʩʪʚʝ, ʪʘʢʠʝ ʢʘʢ 

ʃ.ʇ. ɹʝʨʠʷ, ɺ.ʄ. ʄʦʣʦʪʦʚ, ɻ.ʄ. ʄʘʣʝʥʢʦʚ, ɻ.ʂ. ɾʫʢʦʚ ʠ ʅ.ʉ, ʍʨʫʱʝʚ, ʫʧʫʩʪʠʣʠ ʙʳ ʧʦʜʘʨʝʥʥʳʡ 

ʠʤ ʩʫʜʴʙʦʡ ʰʘʥʩ ʠ ʧʦʟʚʦʣʠʣʠ ʙʳ ʩʪʘʪʴ ʫ ʚʣʘʩʪʠ ʯʝʣʦʚʝʢʫ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʣʦʩʴ ʚʥʝʰʥʝʝ ʩʭʦʜʩʪʚʦ ʩ ʫʩʦʧʰʠʤ ʚʦʞʜʝʤ? 
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ʊʨʫʜʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʫʧʦʤʷʥʫʪʳʡ ʠʩʪʦʨʠʢ ʥʘʩʪʦʣʴʢʦ ʛʣʫʧ. ʇʨʦʩʪʦ ʦʥ ʠʟʙʨʘʣ ʩʘʤʳʡ 

ʣʝʛʢʠʡ ʩʧʦʩʦʙ ʦʙʨʝʩʪʠ ʩʢʘʥʜʘʣʴʥʫʶ ʠʟʚʝʩʪʥʦʩʪʴ, ʨʘʟ ʫʞ ʥʝʪ ʜʨʫʛʠʭ ʪʘʣʘʥʪʦʚ. 

ʅʦ ʵʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ. ʊʘʤ ʤʦʞʥʦ ʦʜʥʠ ʩʦʙʳʪʠʷ ʟʘʤʦʣʯʘʪʴ, ʜʨʫʛʠʝ 

ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʳʧʷʪʠʪʴ ʠ ʜʦʙʠʪʴʩʷ ʧʨʠʟʥʘʥʠʷ ʢʦʣʣʝʛ. ɼʨʫʛʦʝ ʜʝʣʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ. 

ʊʘʤ-ʪʦ ʚʩʝʛʜʘ ʤʦʞʥʦ çʧʦʚʝʨʠʪʴ ʘʣʛʝʙʨʦʡ ʛʘʨʤʦʥʠʶè. ʅʝ ʪʫʪ ʪʦ ʙʳʣʦ! 

ɽʩʪʴ ʫ ʥʘʩ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʚʦʝʥʥʳʡ ʣʝʪʯʠʢ-ʠʩʧʳʪʘʪʝʣʴ ʧʝʨʚʦʛʦ 

ʢʣʘʩʩʘ ʄʘʨʠʥʘ ʇʦʧʦʚʠʯ. ɺʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʘ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʚʝʨʠʪ ʚ ʣʝʪʘʶʱʠʝ ʪʘʨʝʣʢʠ ʠ ʜʘʞʝ 

ʥʘʧʠʩʘʣʘ ʦ ʥʠʭ ʢʥʠʛʫ, ʟʘ ʢʦʪʦʨʫʶ ʫʜʦʩʪʦʠʣʘʩʴ ʧʨʝʤʠʠ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. ʅʝ ʟʥʘʶ, ʢʘʢ ʦʥ 

ʪʘʤ, ʚ ʛʨʦʙʫ! ʋ ʥʘʩ ʠ ʥʝ ʟʘ ʪʘʢʦʝ ʧʨʝʤʠʨʫʶʪ. ɺʦʪ ʥʝʜʘʚʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠʩʫʜʠʣʠ ʧʨʝʤʠʶ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʢʫʣʴʪʫʨʳ ʪʘʣʘʥʪʣʠʚʳʤ ʭʫʜʦʞʥʠʢʘʤ, ʥʘʨʠʩʦʚʘʚʰʠʤ ʬʘʣʣʦʩ ʥʘ ʨʘʟʚʦʜʥʦʤ ʤʦʩʪʫ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

ɺʝʨʠʪʴ ʚ ʣʝʪʘʶʱʠʝ ʪʘʨʝʣʢʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ çʚʳʩʰʠʭ ʮʠʚʠʣʠʟʘʮʠʡè, ʧʨʠʩʪʘʣʴʥʦ ʥʘʙʣ-ʁ

ʜʘʶʱʠʭ ʟʘ ʥʘʤʠ, ʩʝʡʯʘʩ ʪʘʢʞʝ ʧʨʝʩʪʠʞʥʦ ʠ ʚʳʛʦʜʥʦ ʢʘʢ ʚ ʙʦʛʘ ʠʣʠ ʚʩʝʭ ʙʦʛʦʚ, ʚʤʝʩʪʝ ʚʟʪ̫ʳʭ. 

ʅʝ ʪʘʢ ʜʘʚʥʦ, ʥʘʰʝ ʣʶʙʠʤʦʝ ʈɽʅ ʊɺ ʧʦʢʘʟʘʣʦ ʥʝʢʠʡ ʬʠʣʴʤ, ʚ ʢʦʪʦʨʦʤ ʦʙʩʫʞʜʘʣʠʩʴ 

ʧʦʜʨʦʙʥʦʩʪʠ ʧʝʨʚʦʡ ʚʳʩʘʜʢʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʩʪʨʦʥʘʚʪʦʚ ʥʘ ʃʫʥʫ. ʊʘʤ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʷʤʦʡ ʪʝʣʝʪʨʘʥʩʣʷʮʠʠ ʧʨʝʙʳʚʘʥʠʷ ʠʭ ʥʘ ʃʫʥʝ ʧʝʨʝʜʘʯʘ 

ʧʨʝʨʚʘʣʘʩʴ ʧʦʤʝʭʘʤʠ ʥʘ ʜʚʝïʪʨʠ ʤʠʥʫʪʳ, ʘ ʧʦʪʦʤ ʚʦʟʦʙʥʦʚʠʣʘʩʴ. ɺʨʦʜʝ ʙʳ ʥʠʯʝʛʦ ʥʝʦʙʳʯʥʦʛʦ ʚ 

ʪʘʢʦʡ ʥʝʧʦʣʘʜʢʝ ʥʝʪ ï ʤʳ ʚʠʜʠʤ ʤʥʦʞʝʩʪʚʦ ʟʝʤʥʳʭ ʧʝʨʝʜʘʯ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʤʝʭʘʤʠ ʠ ʥʝ 

ʩʣʠʰʢʦʤ ʦʙʨʘʱʘʝʤ ʥʘ ʵʪʦ ʚʥʠʤʘʥʠʝ. ʆʜʥʘʢʦ, ʦʢʘʟʳʚʘʝʪʩʷ ʚʩʸ ʥʝ ʪʘʢ ʧʨʦʩʪʦ! 

ʂʘʢ ʩʦʦʙʱʘʶʪ ʥʘʤ ʞʫʨʥʘʣʠʩʪʳ ʩ ʈɽʅ ʊɺ, ʦʜʠʥ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʧʦʣʝʪʘ ʕʜʚʠʥ ʆʣʜʨʠʥ, ʯʝʨʝʟ 

ʪʨʠʜʮʘʪʴ ʣʝʪ ʧʦʩʣʝ ʵʪʦʛʦ ʩʦʙʳʪʠʷ, ʩʦʦʙʱʠʣ ʧʨʝʩʩʝ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʩ ʃʫʥʳ ʙʳʣʘ ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʝʨʚʘʥʘ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʧʦʣʝʪʘ ʧʦ ʧʨʠʯʠʥʝ ʧʦʷʚʣʝʥʠʷ ʚ ʤʝʩʪʝ ʧʦʩʘʜʢʠ ʦʛʨʦʤʥʳʭ ʩʚʝʪʷʱʠʭʩʷ 

ʰʘʨʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʚʳʩʦʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʧʦʣʝʪʘ, ʢʦʥʝʯʥʦ ʞʝ, ʤʛʥʦʚʝʥʥʦ 

ʧʝʨʝʢʨʳʣʠ ʪʨʘʥʩʣʷʮʠʶ ʧʦʤʝʭʘʤʠ, ʯʪʦʙʳ ʥʝ ʚʳʟʳʚʘʪʴ ʧʘʥʠʢʠ ʫ ʤʠʨʦʚʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ɸ 

ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʪʦʣʴ ʷʨʢʦʛʦ ʠ ʧʦʪʨʷʩʘʶʱʝʛʦ ʬʝʥʦʤʝʥʘ (ʯʝʨʝʟ ʜʚʝïʪʨʠ ʤʠʥʫʪʳ) ʪʨʘʥʩʣʷʮʠʶ 

ʚʦʟʦʙʥʦʚʠʣʠ ʠ ʜʘʣʴʰʝ ʫʞʝ ʥʝ ʧʨʝʨʳʚʘʣʠ. 

ʉʢʣʘʜʳʚʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʩʢʘʟʦʯʥʠʢʠ ʩ ʈɽʅ ʊɺ ʦʮʝʥʠʚʘʶʪ ʠʥʪʝʣʣʝʢʪ ʥʘʰʠʭ ʪʝʣʝʟʨʠ-

ʪʝʣʝʡ ʝʱʝ ʥʠʞʝ ʩʚʦʝʛʦ (ʩʫʱʝʩʪʚʫʶʪ ʞʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ). ɺ ʩʘʤʦʤ ʜʝʣʝ! ʂʘʢ ʚʦ ʚʨʝʤʷ 

ʧʨʷʤʦʡ ʪʨʘʥʩʣʷʮʠʠ ʤʛʥʦʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʨʝʜ ʜʣʷ ʏʝʣʦʚʝʯʝʩʪʚʘ ʩʦʟʝʨʮʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʰʘʨʦʚ ʠ ʚʢʣʶʯʠʪʴ ʛʝʥʝʨʘʪʦʨ ʧʦʤʝʭ ʜʦ ʪʦʛʦ, ʢʘʢ ʰʦʢʠʨʫʶʱʘʷ ʢʘʨʪʠʥʢʘ ʧʦʚ̫ʠʪʩʷ ʥʘ ʵʢʨʘʥʝ? ɼʘʞʝ 

ʧʨʦʩʣʘʚʣʝʥʥʳʝ ʩʦʚʝʪʩʢʠʝ ʮʝʥʟʦʨʳ ʚʨʷʜ ʣʠ ʦʙʣʘʜʘʣʠ ʩʪʦʣʴ ʤʦʣʥʠʝʥʦʩʥʦʡ ʨʝʘʢʮʠʝʡ! ɸ ʯʪʦ 

ʜʘʣʴʰʝ? ɸ ʜʘʣʴʰʝ, ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʠʥʫʪ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʦʣʝʪʘ ʪʚʝʨʜʦ ʫʙʝʜʠʣʠʩʴ ʚ ʠʩʯʝʟʥʦʚʝʥʠʠ 

ʩʚʝʪʷʱʠʭʩʷ ʰʘʨʦʚ ʥʘʚʩʝʛʜʘ ʠ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʟʘʙʦʪʥʦ ʚʦʟʦʙʥʦʚʠʣʠ ʪʨʠʫʤʬʘʣʴʥʫʶ ʪʨʘʥʩʣʷʮʠʶ. 

ɸ ʛʝʨʦʠ ʢʦʩʤʦʩʘ ï ʫʯʘʩʪʥʠʢʠ ʚʳʩʘʜʢʠ? ʇʦʭʦʞʝ, ʯʪʦ ʦʥʠ ʥʝ ʟʘʤʝʪʠʣʠ ʥʠʢʘʢʠʭ ʙʨʘʪʴʝʚ ʧʦ 

ʨʘʟʫʤʫ ʠ ʧʣʘʚʥʦ ʧʨʦʜʦʣʞʘʣʠ ʩʚʦʡ ʨʝʧʦʨʪʘʞ, ʧʨʝʨʚʘʥʥʳʡ ʥʘ ʜʚʝ ʤʠʥʫʪʳ, ʜʘʞʝ ʥʝ ʠʟʤʝʥʠʚ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʥʪʦʥʘʮʠʠ. ɿʜʝʩʴ ʤʳ ʤʦʞʝʤ ʧʨʝʢʣʦʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜ ʠʭ ʛʝʨʦʠʟʤʦʤ, ʥʦ ʠ 

ʧʝʨʝʜ ʠʭ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʝʚʦʟʤʫʪʠʤʦʩʪʴʶ ʠ ʫʤʝʥʠʝʤ ʤʛʥʦʚʝʥʥʦ ʩʦʦʙʨʘʟʠʪʴ, ʯʪʦ ʛʦʚʦʨʠʪʴ ʦ 

ʥʝʦʙʳʯʘʡʥʳʭ ʩʦʙʳʪʠʷʭ ʜʚʫʭʤʠʥʫʪʥʦʡ ʜʘʚʥʦʩʪʠ ʤʦʞʥʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʯʝʨʝʟ ʪʨʠʜʮʘʪʴ ʣʝʪ, ʘ ʥʝ 

ʩʝʡʯʘʩ, ʧʦ ʛʦʨʷʯʠʤ ʩʣʝʜʘʤ! 

ʅʦ ʚʝʨʥʝʤʩʷ ʢ ʄʘʨʠʥʝ ʃʘʚʨʝʥʪʴʝʚʥʝ. ɺ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʥʪʝʨʚʴʶ ʦʥʘ ʥʘ 

ʧʦʣʥʦʤ ʩʝʨʴʝʟʝ ʧʝʨʝʩʢʘʟʳʚʘʣʘ ʠʟʚʝʩʪʥʫʶ ʩʢʘʟʢʫ ʦ ʧʣʘʥʝʪʝ ï ʜʚʦʡʥʠʢʝ ɿʝʤʣʠ. ʇʣʘʥʝʪʘ ʵʪʘ 

ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʧʦ ʟʝʤʥʦʡ ʦʨʙʠʪʝ, ʥʦ ʩʦ ʩʜʚʠʛʦʤ ʧʦ ʬʘʟʝ ʥʘ ʧʦʣʦʙʦʨʦʪʘ. ʄʝʞʜʫ ɿʝʤʣʝʡ 

ʠ ʵʪʦʡ ʟʘʛʘʜʦʯʥʦʡ ʧʣʘʥʝʪʦʡ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʉʦʣʥʮʝ, ʯʪʦ ʥʝ ʜʘʝʪ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʝʝ 

ʨʘʟʛʣʷʜʝʪʴ, ʥʦ ʠ ʚʦʦʙʱʝ ʜʦʛʘʜʘʪʴʩʷ ʦʙ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʠ. ʅʫ, ʥʝ ʚʩʝʤ ʢʦʥʝʯʥʦ! ʅʘʨʷʜʫ ʩ 
ʪʚʝʨʜʦʣʦʙʳʤʠ ʘʢʘʜʝʤʠʢʘʤʠ, ʮʝʧʣʷʶʱʠʤʠʩʷ ʟʘ ʫʩʪʘʨʝʚʰʠʝ ʜʦʛʤʳ ʘʩʪʨʦʥʦʤʠʠ ʠ ʥʝʙʝʩʥʦʡ 

ʤʝʭʘʥʠʢʠ, ʝʩʪʴ ʥʘʩʪʦʷʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ï ʘʩʪʨʦʣʦʛʠ ʠ ʵʟʦʪʝʨʠʢʠ. ʆʥʠ-ʪʦ ʫʞʝ ʜʘʚʥʦ ʫʩʪʘʥʦʚʠʣʠ 

ʥʘʣʠʯʠʝ ʪʘʢʦʡ ʧʣʘʥʝʪʳ ʠ ʫʙʝʜʠʣʠ ʚ ʵʪʦʤ ʄʘʨʠʥʫ ʃʘʚʨʝʥʪʝɹʚʥʫ. 

ʅʘʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʩʪʘʪʴ ʧʨʦʬʝʩʩʦʨʦʤ ʠ ʜʦʢʪʦʨʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʄʘʨʠʥʘ 

ʇʦʧʦʚʠʯ ʧʨʦʭʦʜʠʣʘ ʧʦʜʛʦʪʦʚʢʫ ʚ ʦʪʨʷʜʝ ʢʦʩʤʦʥʘʚʪʦʚ. ɺʦʟʤʦʞʥʦ, ʦʥʘ ʧʨʦʧʫʩʪʠʣʘ ʯʘʩʪʴ ʟʘʥʷʪʠʡ 

ʠʣʠ ʯʝʤ-ʪʦ ʥʘ ʥʠʭ ʦʪʚʣʝʢʣʘʩʴ. ʊʘʤ ʝʡ ʜʦʣʞʥʳ ʙʳʣʠ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʣʘʥʝʪʳ ï 

ʜʚʦʡʥʠʢʘ ʥʘʰʝʡ ɿʝʤʣʠ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʝʝ ʚʠʜʝʪʴ. ɿʘʢʦʥʳ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ ʩʪʦʣʴ ʩʪʨʦʛʠ ʠ 

ʥʝʫʤʦʣʠʤʳ, ʯʪʦ ʥʘʣʠʯʠʝ ʪʘʢʦʡ ʥʝʚʠʜʠʤʦʡ ʧʣʘʥʝʪʳ ʦʙʟ̫ʘʪʝʣʴʥʦ ʧʨʦʷʚʠʣʦʩʴ ʙʳ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʜʚʠʞʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʧʣʘʥʝʪ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɺʝʜʴ ʝʱʝ ʚ 1845 ʛʦʜʫ ʬʨʘʥʮʫʟʩʢʠʡ ʘʩʪʨʦʥʦʤ 

ʃʝʚʝʨʴʝ ʧʨʝʜʩʢʘʟʘʣ, ʘ ʛʦʜʦʤ ʧʦʟʞʝ ʝʛʦ ʥʝʤʝʮʢʠʡ ʢʦʣʣʝʛʘ ɻʘʣʣʝ ʦʙʥʘʨʫʞʠʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʟʘ 

ʦʨʙʠʪʦʡ ʧʣʘʥʝʪʳ ʋʨʘʥ ʥʝʠʟʚʝʩʪʥʦʡ ʨʘʥʝʝ ʧʣʘʥʝʪʳ, ʥʘʟʚʘʥʥʦʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʅʝʧʪʫʥʦʤ. ʊʘʢ ʯʪʦ 

ʦʬʠʮʠʘʣʴʥʳʝ ʘʩʪʨʦʥʦʤʳ ʜʘʚʥʦ ʫʞʝ ʦʙʥʘʨʫʞʠʣʠ ʙʳ ʠ ʧʨʠʜʫʤʘʣʠ ʥʘʟʚʘʥʠʝ ʜʚʦʡʥʠʢʫ ʧʣʘʥʝʪʳ 

ɿʝʤʣʷ, ʩʫʱʝʩʪʚʫʡ ʦʥ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. 
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ɸ ʚʦʪ ʝʩʪʴ ʝʱʸ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ɼʤʠʪʨʠʝʚ ɸʣʝʢʩʝʡ ʅʠʢʦʣʘʝʚʠʯ. ʆʯʝʥʴ ʠʥʪʝʨʝʩʥʳʡ ʯʝʣʦʚʝʢ. ɽʱʸ ʢʦʛʜʘ ʥʘʯʘʣʘʩʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʧʝʨʝʩʪʨʦʡʢʘ, ʦʥ ʧʨʠʚʣʝʢ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʊʫʥʛʫʩʩʢʠʡ ʬʝʥʦʤʝʥ 

ʧʨʝʜʩʪʘʚʣʷʣ ʠʟ ʩʝʙʷ ʩʛʫʩʪʦʢ ʦʟʦʥʘ, ʧʦʩʣʘʥʥʳʡ ʉʦʣʥʮʝʤ ʜʣʷ ʣʘʪʘʥʠʷ ʦʟʦʥʦʚʦʡ ʜʳʨʳ ʥʘʜ 

ɸʥʪʘʨʢʪʠʜʦʡ. ʆʢʘʟʳʚʘʝʪʩʷ, ʪʘʢʘʷ ʜʳʨʘ ʟʘʨʦʜʠʣʘʩʴ ʝʱʝ ʚ ʥʘʯʘʣʝ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ, ʠ ʉʦʣʥʮʝ, ʚ 

ʩʚʦʝʡ ʙʝʟʛʨʘʥʠʯʥʦʡ ʜʦʙʨʦʪʝ ʠ ʟʘʙʦʪʝ ʦ ʙʣʘʛʝ ʏʝʣʦʚʝʯʝʩʪʚʘ, ʥʘʧʨʘʚʠʣʦ ʢ ɿʝʤʣʝ ʠʟʨʷʜʥʫʶ ʧʦʨʮʠʶ 

ʦʟʦʥʘ. ʇʦ ʥʝʧʦʥʷʪʥʦʡ ʧʦʢʘ ʧʨʠʯʠʥʝ (ʚʦʟʤʦʞʥʦ, ʠʟ-ʟʘ ʩʙʦʷ ʢʦʤʧʴʶʪʝʨʘ), ʦʥʦ ʧʨʦʤʘʭʥʫʣʦʩʴ, ʠ 

ʟʘʨʷʜ ʫʛʦʜʠʣ ʚ ʨʘʡʦʥ ʇʦʜʢʘʤʝʥʥʦʡ ʊʫʥʛʫʩʢʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʆʯʝʥʴ ʞʘʣʴ, ʯʪʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʊʫʥʛʫʩʩʢʦʛʦ ʬʝʥʦʤʝʥʘ ʧʨʦʠʛʥʦʨʠʨʦʚʘʣʠ ʩʪʦʣʴ ʠʥʪʝʨʝʩʥʫʶ ʛʠʧʦʪʝʟʫ ɸ.ʅ. 

ɼʤʠʪʨʠʝʚʘ. 

ʅʦ ʦʥ ʧʨʦʜʦʣʞʘʝʪ ʨʘʜʦʚʘʪʴ ʥʘʩ ʚʩʸ ʥʦʚʳʤʠ ʠʥʪʝʨʝʩʥʳʤʠ ʠʜʝʷʤʠ. ʅʘʧʨʠʤʝʨ, ʥʝ ʪʘʢ ʜʘʚʥʦ, 

ʨʘʩʩʢʘʟʳʚʘʷ ʦʙ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ, ʦʥ ʩʦʦʙʱʠʣ, ʯʪʦ ʚ ʤʦʤʝʥʪ 

ʟʘʪʝʥʝʥʠʷ ʃʫʥʦʡ ʉʦʣʥʮʘ ʚʩʝ ʢʦʤʘʨʳ ʚ ʦʢʨʫʛʝ ʧʦʧʘʜʘʣʠ ʥʘ ʟʝʤʣʶ ʠʟ-ʟʘ ʨʝʟʢʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʫʯʝʥʳʡ ʥʝ ʩʦʦʙʱʠʣ, ʥʝ ʫʧʘʣ ʣʠ ʠ ʦʥ ʩʘʤ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʠ ʥʝ 

ʫʜʘʨʠʣʩʷ ʣʠ ʧʨʠ ʵʪʦʤ ʯʝʤ-ʥʠʙʫʜʴ. ʅʘʤ ʞʝ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʨʘʜʦʚʘʪʴʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʪʤʝʥʠʷ 

ʥʝ ʨʫʭʥʫʣ ʥʠ ʦʜʠʥ ʩʘʤʦʣʝʪ ʠ ʥʠ ʦʜʠʥ ʧʦʝʟʜ ʥʝ ʩʦʰʝʣ ʩ ʨʝʣʴʩʦʚ. ɼʘ ʠ ʩʧʫʪʥʠʢʠ ʯʫʜʦʤ ʫʜʝʨʞʘʣʠʩʴ 

ʥʘ ʦʨʙʠʪʘʭ. ɺʠʜʠʤʦ, ʪʘʤ ʩ ʛʨʘʚʠʪʘʮʠʝʡ ʚʩʸ ʙʳʣʦ ʚ ʧʦʨʷʜʢʝ! ʅʳʥʯʝ ʞʝ ʥʝʫʪʦʤʠʤʳʡ ʫʯʝʥʳʡ 

ʨʘʩʩʢʘʟʳʚʘʝʪ ʥʘʤ ʦ ʩʧʦʩʦʙʥʦʩʪʷʭ ʜʨʝʚʥʠʭ ʢʫʨʛʘʥʦʚ çʧʨʦʚʦʜʠʪʴ ʤʘʛʥʠʪʥʫʶ ʵʥʝʨʛʠʶ ʚʦ ʚʨʝʤʝʥʠè. 

ʏʪʦ-ʪʦ ʫ ʥʘʩ ʥʝʣʘʜʥʦ ʩ ʧʨʠʩʫʞʜʝʥʠʝʤ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ ʠ ʟʚʘʥʠʡ!
33
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 ɸ ʦʪʢʫʜʘ ʞ ʙʳʪʴ ʣʘʜʫ ʚ ʵʪʦʤ ʜʝʣʝ, ʝʩʣʠ ʠ ʜʠʩʩʝʨ ʠ ʩʪʘʪʴʶ ʤʦʞʥʦ ʢʫʧʠʪʴ ʙʣʠʟ ʤʝʪʨʦ ʧʦ ʩʭʦʜʥʦʡ 

ʮʝʥʝ? ʆʙʝʱʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘʧʠʩʘʥʠʝ, ʥʦ ʠ ʧʦʤʦʱʴ ʚ ʟʘʱʠʪʝ ï ʘ ʨʘʟʚʝ ʵʪʦ ʥʝ ʫʛʦʣʦʚʱʠʥʘ: çʉʪʦʠʤʦʩʪʴ 

ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʟʘʢʘʟ (ʥʘʧʠʩʘʥʠʝ) ï ʦʪ 350 000 ʨʫʙʣʝʡ (ʦʪ 6 ʤʝʩʷʮʝʚ). ʉʪʦʠʤʦʩʪʴ 

ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʜ ʢʣʶʯ (ʜʦʢʪʦʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʩ ʧʦʤʦɦ ʴʶ ʚ ʟʘʱʠʪʝ) ï ʦʪ 500 000 

ʨʫʙʣʝʡ (ʦʪ 1 ʛʦʜʘ)è. ʃʠʙʦ ɺɸʂ, ʣʠʙʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʋʯʝʥʳʝ ʩʦʚʝʪʳ ï ʦʩʦʙʝʥʥʦ ʪʝ, ʚ ʢʦʪʦʨʳʭ 

ʦʢʘʟʳʚʘʶʪ çʧʦʤʦʱʴ ʚ ʟʘʱʠʪʝ!è ï ʥʘʜʦ ʩʨʦʯʥʦ ʨʘʩʧʫʩʪʠʪʴ, ʘ ʬʠʛʫʨʘʥʪʦʚ ï ʨʘʟʞʘʣʦʚʘʪʴ ʥʘʚʩʝʛʜʘé ʉʤ. ʩʘʡʪ 

http://www.ʘʩʧʠʨʘʥʪʫʨʘ.ʨʬ/dissertacii (ʇʨʠʤ. ʨʝʜʢʦʣʣʝʛʠʠ). 

http://www.аспирантура.рф/dissertacii


çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè  ɹʶʣʣʝʪʝʥʴ ˉ 11 

  
27 

 

 

 

ʉʦʢʦʣʦʚ ʃ.ʃ. ʠ ʂʫʪʝʝʚʘ ɻ.ɸ.  

ʆ ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʷʭ ʘʩʪʝʨʦʠʜʦʚ ʩ ɿʝʤʣʝʡ
 

 

ɺʚʝʜʝʥʠʝ 

ʉʝʛʦʜʥʷ ʦʙʱʝʧʨʠʟʥʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʘʩʪʝʨʦʠʜʥʦ-ʢʦʤʝʪʥʦʡ ʦʧʘʩʥʦʩʪʠ (ʠʣʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ). ʆʙʩʫʞʜʝʥʠʝ ʝʝ ʚʝʜʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ, ʥʦ ʠ ʚ ʧʨʘʚʠʪʝʣʴʩʪʚʘʭ 

ʚʝʜʫʱʠʭ ʩʪʨʘʥ, ʆʆʅ, ʘ ʪʘʢʞʝ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʟʚʝʩʪʥʳʡ çʊʫʥʛʫʩʩʢʠʡ ʤʝʪʝʦʨʠʪè ʫʧʘʣ ʚ 1908 ʛʦʜʫ, ʢ ʩʯʘʩʪʴʶ, ʚ ʛʣʫʭʫʶ ʪʘʡʛʫ, ʧʣʦʱʘʜʴ 

ʧʦʨʘʞʝʥʠʷ 2 ʪʳʩ ʢʚ. ʢʤ. ʄʝʪʝʦʨʠʪʳ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ (60 ʤʝʪʨʦʚ ʚ ʜʠʘʤʝʪʨʝ) ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ɿʝʤʣʝʡ ʚ ʩʨʝʜʥʝʤ ʨʘʟ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪ ʣʝʪ. ʂʠʣʦʤʝʪʨʦʚʳʝ ʘʩʪʝʨʦʠʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʙʦʣʝʝ 

ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ɿʝʤʣʝʡ ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ ʤʠʣʣʠʦʥ ʣʝʪ, ʜʝʩʷʪʠʢʠʣʦʤʝʪʨʦʚʳʝ ï 

ʨʘʟ ʚ ʩʪʦ ʤʠʣʣʠʦʥʦʚ ʣʝʪ. ʇʦʩʣʝʜʥʝʝ ʚʝʜʝʪ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʢ ʛʣʦʙʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʝ, ʧʦʣʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʝ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠ ʥʝʣʝʛʢʦ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʫʛʨʦʟʳ ʢʨʘʡʥʝ 

ʤʘʣʦʚʝʨʦʷʪʥʦʛʦ ʩʦʙʳʪʠʷ ʩ ʪʘʢʠʤʠ ʩʦʢʨʫʰʠʪʝʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʕʪʦ ʙʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ 

ʢʦʥʝʮ ʩʚʝʪʘ, ʠ ʫ ʥʘʩ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ. ʄʦʞʥʦ ʣʠ ʩʢʘʟʘʪʴ, ʯʪʦ ʬʠʥʘʥʩʦʚʘʷ 

ʮʝʥʘ ʚʦʧʨʦʩʘ ʥʝʘʜʝʢʚʘʪʥʦ ʚʳʩʦʢʘ, ʠ ʵʢʦʥʦʤʠʪʴ ʥʘ ʵʪʦʤ ʜʝʥʴʛʠ? ʂ ʪʦʤʫ ʞʝ, ʠʩʪʦʨʠʷ ʧʨʦʰʝʜʰʝʛʦ 

ʚʝʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝ ʞʘʣʝʣʠ ʩʨʝʜʩʪʚ ʥʘ ʦʨʫʜʠʷ ʤʘʩʩʦʚʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ, ʥʦ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʵʪʠ ʩʨʝʜʩʪʚʘ, ʧʨʠʚʦʜʠʣʠ ʢ ʧʨʦʛʨʝʩʩʫ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʘ ʥʝ ʢ 

ʝʛʦ ʫʥʠʯʪʦʞʝʥʠʶ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʘʩʪʝʨʦʠʜʥʦ-ʢʦʤʝʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʚʷʟʘʥʘ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʦʩʦʟʥʘʥʠʝʤ ʠ ʣʫʯʰʠʤ ʧʦʥʠʤʘʥʠʝʤ ʧʨʦʙʣʝʤʳ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʠʢʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʩ ʜʨʫʛʦʡ ï ʩ ʧʦʷʚʣʷʶʱʠʤʠʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʷ ʫʛʨʦʟʝ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʛʨʝʩʩʦʤ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. 

ʇʨʦʙʣʝʤʘ ʘʩʪʝʨʦʠʜʥʦ-ʢʦʤʝʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʘʷ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ. ʆʥʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʝʜʫʶʱʠʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʘʩʪʝʨʦʠʜʦʚ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʘʩʪʝʨʦʠʜʦʚ, ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʠʭ ʦʨʙʠʪ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʡ, ʚʳʜʝʣʝʥʠʝ 

ʪʨʘʝʢʪʦʨʠʡ ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʠʞʝ ʤʳ ʦʙʩʫʜʠʤ 

ʧʦʜʨʦʙʥʝʝ ʧʦʩʣʝʜʥʶʶ ʟʘʜʘʯʫ, ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʝ. 

ʆʙʱʠʡ ʦʙʟʦʨ ʧʨʦʙʣʝʤʳ ʘʩʪʝʨʦʠʜʥʦ-ʢʦʤʝʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʦʜʝʨʞʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʤʦʥʦʛʨʘʬʠʠ [3]
34
. ʅʝʦʙʭʦʜʠʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʫʜʘʨʝʥʠʡ; ʨʘʟʨʘʙʦʪʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʦʫʜʘʨʝ-

ʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʝʢʪʦʚ. ɼʣʷ ʘʩʪʝʨʦʠʜʦʚ ʨʘʟʤʝʨʦʤ ʩ ʊʫʥʛʫʩʩʢʠʡ ʤʝʪʝʦʨʠʪ ʠ ʤʝʥʝʝ, 

ʚʠʜʠʤʦ, ʜʦʩʪʘʪʦʯʥʦ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʥʠʠ ʄʏʉ (ʵʚʘʢʫʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʪ.ʧ.), ʧʣʘʥʳ ʪʘʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʙʣʝʤʝ ʘʩʪʝʨʦʠʜʥʦ-ʢʦʤʝʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʫʪʩʷ ʫʯʝʥʳʤʠ ʚʦ ʚʩʝʤ 

ʤʠʨʝ, ʦʜʥʘʢʦ ʣʠʜʝʨʘʤʠ ʩʝʡʯʘʩ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʉʐɸ, ʛʜʝ ʵʪʠ ʨʘʙʦʪʳ ʣʫʯʰʝ ʚʩʝʛʦ 

ʬʠʥʘʥʩʠʨʫʶʪʩʷ ï ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʆʩʥʦʚʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʧʦʜ ʵʛʠʜʦʡ ʅɸʉɸ 

ʧʦ ʧʦʨʫʯʝʥʠʶ ʂʦʥʛʨʝʩʩʘ ʉʐɸ. 

ʉ ʫʯʝʪʦʤ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʫʜʘʨʝʥʠʡ ʩ ʤʘʩʩʠʚʥʳʤʠ ʘʩʪʝʨʦʠʜʘʤʠ ʟʘʜʘʯʫ 

ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʡ ʥʫʞʥʦ ʨʝʰʘʪʴ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʙʳʣʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʦʧʘʩʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ï ʧʝʨʚʳʡ ʥʝʦʙʭʦʜʠʤʳʡ (ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚʳʡ) 

ʵʪʘʧ ʨʘʙʦʪ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʦʣʢʥʦʚʝʥʠʡ ʘʩʪʝʨʦʠʜʦʚ ʩ ɿʝʤʣʝʡ. 

ʆʨʙʠʪʳ ʦʧʘʩʥʳʭ ʘʩʪʝʨʦʠʜʦʚ, ʧʦʣʫʯʘʝʤʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʡ ʩ ɿʝʤʣʝʡ ʧʨʠʚʝʜʝʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʤʦʤ ʩʘʡʪʝ 

http://neo.jpl.nasa.gov/risk/ (ʥʠʞʝ ï ʩʘʡʪ ʅɸʉɸ). ʕʪʦʪ ʩʘʡʪ ʨʝʛʫʣʷʨʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʚʥʦʚʴ ʦʪʢʨʳ-

                                                      
34

 ʐʫʩʪʦʚ ɹ.ʄ., ʈʳʭʣʦʚʘ ʃ.ɺ. ɸʩʪʝʨʦʠʜʥʘʷ ʦʧʘʩʥʦʩʪʴ: ʚʯʝʨʘ, ʩʝʛʦʜʥʷ, ʟʘʚʪʨʘ. ʄ.: ʌʠʟʤʘʪʣʠʪ, 2010. 

http://neo.jpl.nasa.gov/risk/
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ʪʳʤʠ ʦʧʘʩʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʠʭ ʦʨʙʠʪʳ ʫʪʦʯʥʷʶʪʩʷ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʆʜʥʘʢʦ ʥʘ ʩʘʡʪʝ ʅɸʉɸ ʧʨʠʚʝʜʝʥʳ ʥʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʦʫʜʘʨʝʥʠʷ, ʘ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʯʠʩʣʘ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ. 

ɺʳʜʝʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʡ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ ʩ ʠʟʚʝʩʪʥʳʤʠ ʥʘʯʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ (ʠʣʠ ʵʣʝʤʝʥ-

ʪʘʤʠ ʦʨʙʠʪʳ), ʚʢʣʶʯʘʷ ʚʳʜʝʣʝʥʠʝ ʩʦʫʜʘʨʝʥʠʡ ï ʩʪʘʥʜʘʨʪʥʘʷ ʟʘʜʘʯʘ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ. ʉʝʛʦʜʥʷ 

ʦʥʘ ʦʙʳʯʥʦ ʫʩʧʝʰʥʦ ʨʝʰʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʜʚʠʞʝʥʠʷ. 

ʆʜʥʘʢʦ ʚ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʝ ʠ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘʜʘʯʝ N ʪʝʣ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʦʞʥʳʝ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʪʨʫʜʥʝʥʦ ʠʣʠ ʚʦʦʙʱʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪ-

ʚʫʝʪ ʜʝʪʝʨʤʠʥʠʟʤ, ʘ ʠʤʝʝʪ ʤʝʩʪʦ çʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʭʘʦʩè. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʣʦʞʥʳʭ ʜʚʠʞʝʥʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘʜʘʯʠ N ʪʝʣ ʚʥʝʩ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʤʦʩʢʦʚʩʢʠʡ ʤʘʪʝʤʘʪʠʢ 

ɺʣʘʜʠʤʠʨ ʄʠʭʘʡʣʦʚʠʯ ɸʣʝʢʩʝʝʚ. ʀʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ çʢʚʘʟʠʩʣʫʯʘʡʥʳʭ ʜʚʠʞʝʥʠʡè. 

ɸʥʘʣʦʛʠʯʥʘʷ ʪʨʫʜʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʜʚʠʞʝʥʠʷ ʦʧʘʩʥʳʭ ʘʩʪʝʨʦʠʜʦʚ. ʆʥʘ ʩʚʷʟʘʥʘ ʩ ʧʦʪʝʨʝʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʪʝʩʥʳʭ ʩʙʣʠʞʝʥʠʷʭ 

ʘʩʪʝʨʦʠʜʦʚ ʩ ɿʝʤʣʝʡ. ʕʪʘ ʧʦʪʝʨʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 2ï4 ʟʥʘʯʘʱʠʭ ʮʠʬʨʳ ʟʘ ʦʜʥʦ ʩʙʣʠʞʝʥʠʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝ ʜʚʫʭ ʩʙʣʠʞʝʥʠʡ ʜʚʠʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʪʨʘʝʢʪʦʨʠʠ ï ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ï ʧʦʣʥʦʩʪʴʶ ʜʝʪʝʨʤʠʥʠ-

ʨʦʚʘʥʳ, ʦʜʥʘʢʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦʝ ʟʥʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʈʝʘʣʴʥʦ ʞʝ 

ʠʟʚʝʩʪʥʘ ʪʨʫʙʢʘ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ, ʧʦʩʣʝ ʩʙʣʠʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʝʷʥʠʝ ʵʪʠʭ ʪʨʘʝʢʪʦ-

ʨʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʪʨʫʙʢʠ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ. 

ɼʣʷ ʣʶʙʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʩʦʫʜʘʨʝʥʠʷ ʘʩʪʝʨʦʠʜʘ ʩ ɿʝʤʣʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʤʦʞʥʳ ʪʘʢʞʝ ʠʭ 

ʪʝʩʥʳʝ ʩʙʣʠʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʨʝʟʦʥʘʥʩʥʳʝ ʦʨʙʠʪʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʪʷʞʝʥʠʷ 

ɿʝʤʣʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʙʣʠʞʝʥʠʷʤʠ (ʠʣʠ ʨʝʟʦʥʘʥʩʥʳʤʠ ʚʦʟʚʨʘʪʘʤʠ) ʠ ʩʦʫʜʘʨʝʥʠʷʤʠ. ʇʨʠʯʠʥʘ 

ʚ ʪʦʤ, ʯʪʦ ʪʨʫʙʢʘ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʰʠʨʝ, ʯʝʤ ʨʘʟʤʝʨʳ ɿʝʤʣʠ (ʠʥʘʯʝ ʦ 

ʩʦʫʜʘʨʝʥʠʠ ʙʳʣʦ ʙʳ ʜʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦ, ʧʨʦʠʟʦʡʜʝʪ ʣʠ ʦʥʦ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʝʩʫ-

ʶʱʠʭ ʥʘʩ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʛʨʘʬʦʤ ʪʠʧʘ 

ʜʝʨʝʚʘ, ʘ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʩʪʨʫʢʪʫʨʘ ʬʨʘʢʪʘʣʴʥʦʛʦ ʪʠʧʘ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʩʦʫʜʘʨʝʥʠʷ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʝʤ 

ʧʨʝʜʳʜʫʱʠʝ. ʀʩʯʝʨʧʳʚʘʶʱʠʡ ʩʧʠʩʦʢ ʠʭ ʥʘ ʥʝ ʤʘʣʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʧʦʣʫʯʠʪʴ ʦʯʝʥʴ 

ʩʣʦʞʥʦ. 

ʄʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʪʨʘʝʢʪʦʨʠʡ ʩʙʣʠʞʝʥʠʷ ʤʝʪʦʜʦʤ ʪʦʯʝʯʥʳʭ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʳʭ ʩʬʝʨ (ʊɻʉ), ʢʘʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʦʟʨʠʤʦʡ ʢʘʨʪʠʥʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ 

ʧʨʠʙʣʠʞʝʥʠʷ. ʇʨʠʙʣʠʞʝʥʠʝ ʊɻʉ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʩʪʝʨʦʠʜʘ ʩ ʧʣʘʥʝʪʦʡ 

ʩʚʦʜʠʪʩʷ ʢ ʤʛʥʦʚʝʥʥʦʤʫ ʧʦʚʦʨʦʪʫ ʚʝʢʪʦʨʘ ʧʣʘʥʝʪʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ çʚ ʤʦʤʝʥʪ ʩʦʫʜʘʨʝ-

ʥʠʷè ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ, ʤʦʜʫʣʴ ʧʣʘʥʝʪʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʩʦʭʨʘʥʷʝʪʩʷ. ʊʝʤ ʩʘʤʳʤ 

ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ ʪʨʝʭ ʪʝʣ ʩʚʦʜʠʪʩʷ ʢ ʢʦʤʙʠʥʘʮʠʠ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʜʚʫʭ ʪʝʣ, ʧʦʜʨʦʙʥʝʝ ʩʤ., 

ʥʘʧʨʠʤʝʨ, [1]
35

. 

ʄʝʪʦʜ ʊɻʉ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʪʦ ʧʦʣʫʯʠʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʟʦʥʘʥʩʥʳʭ ʚʦʟʚʨʘʪʦʚ ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʥʘ ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʨʦʠʟʦʡʜʝʪ ʥʦʚʦʝ ʩʙʣʠʞʝʥʠʝ ʠ 

ʚʦʟʤʦʞʥʦ ʣʠ ʩʦʫʜʘʨʝʥʠʝ, ʥʫʞʥʦ ʨʝʰʘʪʴ ʥʝʫʧʨʦʱʝʥʥʫʶ ʟʘʜʘʯʫ, ʯʠʩʣʝʥʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʠʥʪʝʛʨʘʪʦʨ ʕʚʝʨʭʘʨʪʘ, ʩʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ 

ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ DE405 (ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ). 

ʇʦʠʩʢ ʪʨʘʝʢʪʦʨʠʡ ʩʦʫʜʘʨʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʩʚʦʜʠʪʩʷ ʢ ʚʘʨʴʠʨʦʚʘʥʠʶ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ 

ʜʦʧʫʩʪʠʤʦʡ ʦʙʣʘʩʪʠ. ɺʘʞʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʫʧʨʦʱʘʶʱʠʤ ʧʦʠʩʢ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ 

ʚʘʨʴʠʨʦʚʘʪʴ ʥʘ 1-ʤʝʨʥʦʤ, ʘ ʥʝ ʥʘ 6-ʤʝʨʥʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ (ʩʨʝʜʥʝʝ ʜʚʠʞʝʥʠʝ, ʙʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ʠ 

ʪ.ʧ.), ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ ʘʩʪʝʨʦʠʜʦʚ. ʄʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʦ 

ʫʪʚʝʨʞʜʝʥʠʝ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʪʨʫʜʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʪʝʨʝʡ ʪʦʯʥʦʩʪʠ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ 

ʧʝʨʝʥʦʩ ʦʙʣʘʩʪʠ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʧʝʨʝʜ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ (ʟʘ 2029 ʛʦʜ ʜʣʷ ʘʩʪʝʨʦʠʜʘ ɸʧʦʬʠʩ). 

ʇʦʜʨʦʙʥʝʝ ʤʝʪʦʜʠʢʘ ʧʦʠʩʢʘ ʩʦʫʜʘʨʝʥʠʡ ʦʧʠʩʘʥʘ ʚ [1]. 

ʂʘʞʜʦʝ ʥʘʡʜʝʥʥʦʝ ʩʝʤʝʡʩʪʚʦ ʪʨʘʝʢʪʦʨʠʡ ʩʦʫʜʘʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝʤ ʠ ʨʘʟʤʝʨʘʤʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʦʫʜʘʨʝʥʠʷ ʟʘʜʘʝʪʩʷ ʩʜʚʠʛʦʤ ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʠ ʦʪ ʟʥʘʯʝʥʠʷ, 

                                                      
35

 ʉʦʢʦʣʦʚ ʃ.ʃ., ɹʘʰʘʢʦʚ ɸ.ɸ., ʇʠʪʴʝʚ ʅ.ʇ. ʆʩʦʙʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʩʪʝʨʦʠʜʘ 99942 Apophis. 

ɸʩʪʨʦʥ. ʚʝʩʪʥ. 2008. ʊ. 42. ˉ 1. ʉ. 20ï29. 
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ʚʝʜʫʱʝʛʦ ʢ çʦʩʥʦʚʥʦʤʫè ʩʦʫʜʘʨʝʥʠʶ, ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʝʷʥʠʝ ʪʨʘʝʢʪʦʨʠʡ 

(ʜʣʷ ɸʧʦʬʠʩʘ ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʫʜʘʨʝʥʠʝ ʚ 2036 ʛʦʜʫ). ʈʘʟʤʝʨʳ ʩʝʤʝʡʩʪʚʘ (ʪʨʫʙʢʠ) ʪʨʘʝʢʪʦʨʠʡ 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʜʠʘʧʘʟʦʥʦʤ ʥʘʯʘʣʴʥʳʭ (ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ) ʙʦʣʴʰʠʭ ʧʦʣʫʦʩʝʡ ʚ ʪʨʫʙʢʝ, ʣʠʙʦ 

ʜʠʘʧʘʟʦʥʦʤ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʚ ʪʨʫʙʢʝ ʧʨʠ çʦʩʥʦʚʥʦʤè ʩʙʣʠʞʝʥʠʠ. ʆʙʘ ʩʧʦʩʦʙʘ ʟʘʜʘʥʠʷ 

ʨʘʟʤʝʨʦʚ ʜʘʶʪ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʧʨʘʚʠʣʴʥʦʩʪʠ. 

ʉʦʫʜʘʨʝʥʠʷ ʘʩʪʝʨʦʠʜʦʚ ɸʧʦʬʠʩ, 2007 VK184, 2011 AG5 

ɸʧʦʬʠʩ, ʭʦʪʴ ʠ ʥʝ ʩʘʤʳʡ ʦʧʘʩʥʳʡ ʥʘ ʩʝʛʦʜʥʷ, ʥʦ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʡ ɸʉɿ, ʠʟ-ʟʘ ʫʩʪʘʥʦʚ-

ʣʝʥʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʚ 2029 ʛ. ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʩʝʷʥʠʷ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʩʦ ʤʥʦʞʝʩʪʚʦʤ 

ʦʧʘʩʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ. 

ɸʩʪʝʨʦʠʜ ɸʧʦʬʠʩ ʙʳʣ ʦʪʢʨʳʪ ʣʝʪʦʤ 2004 ʛʦʜʘ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ ʂʠʪʪ ʇʠʢ (ʉʐɸ). ʉʨʘʟʫ 

ʦʙʨʘʪʠʣʘ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ ʩ ɿʝʤʣʝʡ 13 ʘʧʨʝʣʷ 2029 ʛʦʜʘ. ʇʦ ʤʝʨʝ 

ʫʪʦʯʥʝʥʠʷ ʦʨʙʠʪʳ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʩʦʫʜʘʨʝʥʠʷ ʚʥʘʯʘʣʝ ʚʦʟʨʘʩʪʘʣʘ, ʘ ʟʘʪʝʤ ʩʪʘʣʘ ʨʝʟʢʦ ʫʙʳʚʘʪʴ, 

ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʙʳʚʘʝʪ ʫ ʚʥʦʚʴ ʦʪʢʨʳʪʳʭ ʦʙʲʝʢʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚ ʢʦʥʮʝ 2004 ʛʦʜʘ 

ʩʦʩʪʘʚʣʷʣʘ ʧʨʠʤʝʨʥʦ ʪʨʠ ʧʨʦʮʝʥʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʨʝʢʦʨʜʦʤ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ 

ʪʦʛʜʘ ʜʠʘʤʝʪʨ ʝʛʦ ʦʮʝʥʠʚʘʣʩʷ ʯʠʩʣʦʤ ʦʢʦʣʦ 400 ʤʝʪʨʦʚ (ʩʝʡʯʘʩ ï 270 ʤʝʪʨʦʚ). ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʜʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʥʘʯʘʣʝ 2005 ʛʦʜʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ 13 ʘʧʨʝʣʷ 2029 ʛʦʜʘ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ 

ʥʝ ʩʦʫʜʘʨʝʥʠʝ, ʘ ʩʙʣʠʞʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 36ï39 ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʵʪʦ ʩʙʣʠʞʝʥʠʝ 

ʚʳʟʳʚʘʝʪ ʨʘʩʩʝʷʥʠʝ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ (ʨʘʩʰʠʨʝʥʠʝ ʪʨʫʙʢʠ ʪʨʘʝʢʪʦʨʠʡ, ʧʦʪʝʨʶ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ). ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ çʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʤʘʥʝʚʨʘè ʚ 2029 ʛʦʜʫ ʚʦʟʤʦʞʝʥ 

ʧʝʨʝʭʦʜ ʥʘ ʨʘʟʣʠʯʥʳʝ ʨʝʟʦʥʘʥʩʥʳʝ ʦʨʙʠʪʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʪʝʩʥʳʤʠ ʩʙʣʠʞʝʥʠʷʤʠ ʠʣʠ 

ʩʦʫʜʘʨʝʥʠʷʤʠ ʩ ɿʝʤʣʝʡ (ʨʝʟʦʥʘʥʩʥʳʤʠ ʚʦʟʚʨʘʪʘʤʠ). ʇʦ ʤʝʨʝ ʫʪʦʯʥʝʥʠʷ ʦʨʙʠʪʳ ʠʩʭʦʜʥʘʷ ʪʨʫʙʢʘ 

ʪʨʘʝʢʪʦʨʠʡ ʩʫʞʘʝʪʩʷ ʠ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʩʘʤʳʤ ʦʧʘʩʥʳʤ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦʝ ʩʦʫʜʘʨʝʥʠʝ ɸʧʦʬʠʩʘ ʩ 

ɿʝʤʣʝʡ 13 ʘʧʨʝʣʷ 2036 ʛʦʜʘ. ɽʩʣʠ ʚ 2036 ʛʦʜʫ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʥʝ ʩʦʫʜʘʨʝʥʠʝ, ʘ ʩʙʣʠʞʝʥʠʝ, 

ʧʦʩʣʝ ʦʜʥʦʛʦ ʠʟ ʨʝʟʦʥʘʥʩʥʳʭ ʚʦʟʚʨʘʪʦʚ ʚʦʟʤʦʞʥʳ ʜʨʫʛʠʝ ʩʙʣʠʞʝʥʠʷ ʠʣʠ ʜʘʞʝ ʩʦʫʜʘʨʝʥʠʷ [1]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʪʨʫʜʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ɸʧʦʬʠʩʘ ʩʚʷʟʘʥʘ 

ʪʘʢʞʝ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʙʣʶʜʘʪʴ ʝʛʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʫʪʦʯʥʷʪʴ 

ʦʨʙʠʪʫ. ʆʜʥʘʢʦ ʦʯʝʥʴ ʩʢʦʨʦ, ʚʠʜʠʤʦ, ʫʞʝ ʚ ʵʪʦʤ ʛʦʜʫ, ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʠʟ ʦʙʩʫʞʜʘʝʤʳʭ ʥʘʤʠ ʩʦʫʜʘʨʝʥʠʡ. 

ɺ ʨʘʙʦʪʝ [2]
36

 ʧʨʠʚʦʜʷʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʝʢʪʦʨʠʡ 67 ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʡ ʩ ɿʝʤʣʝʡ 

ʘʩʪʝʨʦʠʜʘ ɸʧʦʬʠʩ ʚ ʪʝʢʫʱʝʤ ʩʪʦʣʝʪʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ çʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʤʘʥʝʚʨʦʤè ʚ 2036 ʛʦʜʫ: 

ʤʠʥʠʤʘʣʴʥʦʝ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠ ʩʦʫʜʘʨʝʥʠʠ, ʤʠʥʠʤʘʣʴʥʦʝ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʚ 2036 ʛʦʜʫ, ʧʦʣʦʞʝʥʠʝ çʱʝʣʠè ʦʪʥʦʩʠʪʝʣʴʥʦ çʱʝʣʠè 2036 ʛʦʜʘ (ʩʜʚʠʛ ʥʘʯʘʣʴʥʦʡ 

ʧʦʣʫʦʩʠ). 

ɺʙʣʠʟʠ ʥʦʤʠʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ɸʧʦʬʠʩʘ ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʦʝ ʩʙʣʠʞʝʥʠʝ ʩ ɿʝʤʣʝʡ ʚ 2051 

ʛʦʜʫ ʚʤʝʩʪʝ ʩ ʤʥʦʞʝʩʪʚʦʤ ʨʝʟʦʥʘʥʩʥʳʭ ʚʦʟʚʨʘʪʦʚ ʧʦʩʣʝ ʵʪʦʛʦ ʩʙʣʠʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʦʫʜʘʨʝʥʠʷ 

ʧʦʩʣʝ 2051 ʛʦʜʘ [4]
37
. ʅʘʤ ʠʟʚʝʩʪʥʦ ʩʝʛʦʜʥʷ 24 ʪʘʢʠʭ ʩʦʫʜʘʨʝʥʠʷ ʚ ʪʝʢʫʱʝʤ ʩʪʦʣʝʪʠʠ ʚʤʝʩʪʝ ʩ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺʩʝʛʦ ʠʭ, ʢʦʥʝʯʥʦ, ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʢʘʢ ʚʙʣʠʟʠ ʥʦʤʠʥʘʣʴʥʦʡ ʦʨʙʠʪʳ 

(ʨʘʩʩʝʷʥʠʝ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʚ 2051 ʛʦʜʫ), ʪʘʢ ʠ ʧʦʩʣʝ ʨʘʩʩʝʷʥʠʷ ʚ 2036 ʛʦʜʫ. ʉʦʛʣʘʩʥʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ ʠ ʟʚʝʟʜʥʦʡ 

ʜʠʥʘʤʠʢʠ ʉʇʙɻʋ, ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʩʦʪʥʠ. 

ɺ ʨʘʙʦʪʘʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʅɸʉɸ [4], [5]
38

 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʦʟʤʦʞʥʳʭ 

ʩʦʫʜʘʨʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʘʤʳʝ ʦʧʘʩʥʳʝ. ʊʘʢ, çʚʙʣʠʟʠ ʥʦʤʠʥʘʣʘè ʧʦʩʣʝ ʩʙʣʠʞʝʥʠʷ ʚ 2051 ʛʦʜʫ 

ʫʢʘʟʘʥʦ 4 ʩʦʫʜʘʨʝʥʠʷ [4], ʘ ʧʦʩʣʝ ʩʙʣʠʞʝʥʠʷ ʚ 2036 ʛʦʜʫ ï 12 ʩʦʫʜʘʨʝʥʠʡ [5]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʫʜʘʨʝʥʠʷ ʚ 2036 ʛʦʜʫ ʠ ʚ 2068 ʛʦʜʫ ʧʦʩʣʝ ʩʙʣʠʞʝʥʠʷ ʚ 2051 ʛʦʜʫ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ 

10
ï6
. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ï ʰʠʨʦʢʘʷ çʱʝʣʴè ʚʜʘʣʠ ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ ʦʨʙʠʪʳ, ʚʦ ʚʪʦʨʦʤ, ʥʘʦʙʦʨʦʪ, 

ʫʟʢʘʷ çʱʝʣʴè ʚʙʣʠʟʠ ʥʦʤʠʥʘʣʴʥʦʡ ʦʨʙʠʪʳ. 

ʋʢʘʞʝʤ ʝʱʝ ʥʘ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʪʝʩʥʳʭ ʩʙʣʠʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʟʦʥʘʥʩʥʳʤʠ ʚʦʟʚʨʘʪʘʤʠ, 

ʦʪʤʝʯʘʝʤʦʝ ʢʘʢ ʚ ʨʘʙʦʪʘʭ ʢʦʣʣʝʛ ʠʟ ʅɸʉɸ, ʪʘʢ ʠ ʚ [1], [2]. ʉʙʣʠʞʝʥʠʡ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, 

ʯʝʤ ʩʦʫʜʘʨʝʥʠʡ. 

                                                      
36

 ʉʦʢʦʣʦʚ ʃ.ʃ., ɹʘʰʘʢʦʚ ɸ.ɸ., ɹʦʨʠʩʦʚʘ ʊ.ʇ., ʇʝʪʨʦʚ ʅ.ɸ., ʇʠʪʴʝʚ ʅ.ʇ., ʐʘʡʜʫʣʠʥ ɺ.ʐ. ʊʨʘʝʢʪʦ-

ʨʠʠ ʩʦʫʜʘʨʝʥʠʷ ʘʩʪʝʨʦʠʜʘ ɸʧʦʬʠʩ ʩ ɿʝʤʣʝʡ ʚ XXI ʚʝʢʝ. ɸʩʪʨʦʥ. ʚʝʩʪʥ. 2012. ʊ. 46. ˉ 4. ʉ. 311ï320. 
37

 Chesley Steven R. Asteroid Impact Hazard Assessment With Yarkovsky Effect. IAA Planetary Defense 

Conference, 9ï12 May 2011, Bucharest, Romania. 
38

 Yeomans D.K. et al. Deflecting a Hazardous Near-Earth Object 1 IAA Planetary Defense Conference: 

Protecting Earth from Asteroids, 27ï30 April 2009, Granada, Spain. 
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30 

ʊʨʘʝʢʪʦʨʠʠ ʩʦ ʩʙʣʠʞʝʥʠʷʤʠ ʦʯʝʥʴ ʥʝʫʩʪʦʡʯʠʚʳ; ʪʘʢ, ʠʟʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʛʝʦʮʝʥʪʨʠ-

ʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ɸʧʦʬʠʩʘ ʚ 2029 ʛʦʜʫ ʥʘ 1 ʢʤ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʤʠʥʠʤʘʣʴʥʦʛʦ ʛʝʦʮʝʥʪʨʠ-

ʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ɸʧʦʬʠʩʘ ʚ 2036 ʛʦʜʫ ʥʘ 30 ʪʳʩʷʯ ʢʤ. ɺʦʟʥʠʢʘʝʪ ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦ 

ʥʘʜʝʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʡʜʝʥʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʩʦʫʜʘʨʝʥʠʡ. 

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦ ʩʦʚʧʘʜʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʫʜʘʨʝʥʠʡ, ʥʘʡʜʝʥʥʳʭ 

ʥʘʤʠ ʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʮʠʪʠʨʦʚʘʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪʘʭ ʢʦʣʣʝʛ ʠʟ ʅɸʉɸ. ʉʦʫʜʘʨʝʥʠʷ ʠ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʳ ʥʝʟʘʚʠʩʠʤʦ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʜʚʠʞʝʥʠʷ, 

ʠʥʪʝʛʨʘʪʦʨʦʚ ʠ ʧʨʦʛʨʘʤʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʡʜʝʥʥʳʭ 

ʩʦʫʜʘʨʝʥʠʡ (ʤʠʥʠʤʘʣʴʥʦʝ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠ ʩʦʫʜʘʨʝʥʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨ çʱʝʣʠè) ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ [2]. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʫʜʘʨʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʪʥʦʩʠʪʴʩʷ ʩ ʜʦʚʝʨʠʝʤ ʢ 

ʘʥʘʣʦʛʠʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʘʝʤʳʤ ʜʣʷ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʘʩʪʝʨʦʠʜʦʚ. 

ʅʘ ʩʝʛʦʜʥʷ ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʧʦ ʰʢʘʣʝ ʇʘʣʝʨʤʦ) ʩʘʤʳʤʠ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʘʩʪʝʨʦʠʜʳ 2007 VK184 ʠ 2011 AG5. ʀʭ ʨʘʟʤʝʨʳ ʧʨʠʤʝʨʥʦ ʚʜʚʦʝ ʤʝʥʴʰʝ, ʯʝʤ ɸʧʦʬʠʩʘ, ʦʜʥʘʢʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ ʧʨʠʤʝʨʥʦ ʥʘ ʜʚʘ ʜʝʩʷʪʠʯʥʳʭ ʧʦʨʷʜʢʘ ʚʳʰʝ ï ʚ 2048 ʛʦʜʫ ʠ ʚ 2040 ʛʦʜʫ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʩʘʡʪʝ ʅɸʉɸ ʫʢʘʟʘʥʳ ʝʱʝ ʧʦ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʷ ʜʣʷ ʵʪʠʭ ʘʩʪʝʨʦʠʜʦʚ 

ʧʦʩʣʝ ʨʘʩʩʝʷʥʠʷ ʚ 2048 ʠ 2040 ʛʦʜʘʭ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ɸʧʦʬʠʩʘ, ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʡ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ. ʄʳ ʧʦʢʘ ʠʩʩʣʝʜʦʚʘʣʠ 9 ʩʦʫʜʘʨʝʥʠʡ ʜʣʷ 2007 

VK184 ʠ 11 ʩʦʫʜʘʨʝʥʠʡ ʜʣʷ 2011 AG5. 

ɿʘʢʣʶʯʝʥʠʝ 

ʂʘʞʜʦʝ ʪʝʩʥʦʝ ʩʙʣʠʞʝʥʠʝ ʘʩʪʝʨʦʠʜʘ ʩ ʧʣʘʥʝʪʦʡ ʧʦʨʦʞʜʘʝʪ ʚʪʦʨʠʯʥʳʝ ʩʙʣʠʞʝʥʠʷ 

(ʨʝʟʦʥʘʥʩʥʳʝ ʚʦʟʚʨʘʪʳ), ʚʢʣʶʯʘʷ ʩʦʫʜʘʨʝʥʠʷ. ʇʦʣʫʯʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩ ʦʯʝʥʴ ʩʣʦʞʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʬʨʘʢʪʘʣʴʥʦʛʦ ʪʠʧʘ, ʦʥʦ ʟʘʩʣʫʞʠʚʘʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʦʟʤʦʞʥʳʝ ʩʦʫʜʘʨʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ çʤʘʣʳʭ ʰʝʚʝʣʝʥʠʷʭè ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʤʘʣʳʭ ʠʟʤʝʥʝʥʠʷʭ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʠʥʪʝʛʨʘʪʦʨʦʚ ʠ ʪ.ʧ.). 

ɸʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʦʥʘʥʩʥʳʭ ʚʦʟʚʨʘʪʦʚ ʜʣʷ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ɸʉɿ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʦʫʜʘʨʝʥʠʡ ʘʩʪʝʨʦʠʜʦʚ ʩ ɿʝʤʣʝʡ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʩʦʫʜʘʨʝʥʠʡ, ʩʚʷʟʘʥʥʫʶ ʩ ʨʝʟʦʥʘʥʩʥʳʤʠ 

ʚʦʟʚʨʘʪʘʤʠ. ʀʥʘʯʝ, ʠʟʤʝʥʷʷ ʪʨʘʝʢʪʦʨʠʶ ʘʩʪʝʨʦʠʜʘ ʠ ʠʟʙʝʛʘʷ ʦʜʥʦʛʦ ʩʦʫʜʘʨʝʥʠʷ, ʤʳ ʤʦʞʝʤ 

ʧʦʧʘʩʪʴ ʥʘ ʜʨʫʛʦʝ ʩʦʫʜʘʨʝʥʠʝ, ʦʯʝʥʴ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʝ. 

ʆʯʝʥʴ ʩʢʦʨʦ ʥʘʯʥʫʪʩʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʘʩʪʝʨʦʠʜʘ ɸʧʦʬʠʩ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʫʪʦʯʥʠʪʴ ʝʛʦ ʦʨʙʠʪʫ ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʟʘʢʨʳʪʴ ʚʦʧʨʦʩ ʦ ʨʝʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʫʜʘʨʝʥʠʷ ʩ 

ɿʝʤʣʝʡ ʚ ʦʙʦʟʨʠʤʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʆʜʥʘʢʦ ʪʝ, ʢʪʦ ʨʝʛʫʣʷʨʥʦ ʟʘʭʦʜʠʪ ʥʘ ʩʘʡʪ ʅɸʉɸ, ʚʠʜʷʪ, ʯʪʦ 

ʨʝʛʫʣʷʨʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʘʩʪʝʨʦʠʜʦʚ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 

ʧʦʣʫʢʠʣʦʤʝʪʨʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ɿʝʤʣʝʡ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʪʨʫʜʥʦ 

ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ. ʆʜʥʘʢʦ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʫʪʦʯʥʝʥʠʝ ʦʨʙʠʪʳ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʧʦʟʚʦʣʷʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ, ï ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʘʩʪʝʨʦʠʜ ʧʨʦʣʝʪʠʪ ʤʠʤʦ, ʢ 

ʩʯʘʩʪʴʶ ʜʣʷ ʥʘʩ. 
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ɾʫʢʦʚ ɹ.ɹ. ɸʥʦʤʘʣʴʥʳʝ ʷʚʣʝʥʠʷ ʚ ʅʀʀ ʥʦʨʤʘʣʴʥʦʡ 

ʬʠʟʠʦʣʦʛʠʠ ʈɸʄʅ 

ɺʦ ʚʨʝʤʝʥʘ ʤʦʝʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʦʩʪʠ ʫ ʥʘʩ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʭʦʜʠʣʘ ʙʘʡʢʘ ʧʨʦ ʦʜʥʦʛʦ 

ʦʯʝʥʴ ʟʘʩʣʫʞʝʥʥʦʛʦ ʛʝʥʝʪʠʢʘ. ɹʫʜʪʦ ʙʳ ʝʤʫ ʜʦʣʦʞʠʣʠ, ʯʪʦ ʚ ʪʝʧʣʠʮʘʭ ʚʦʟʛʣʘʚʣʷʝʤʦʛʦ ʠʤ 

ʠʥʩʪʠʪʫʪʘ ʚʳʨʦʩ ʩʦʣʝʥʳʡ ʦʛʫʨʝʮ. ʀ ʦʥ, ʥʝ ʛʣʷʥʫʚ ʥʘ ʫʥʠʢʘʣʴʥʦʝ ʨʘʩʪʝʥʠʝ, ʪʫʪ ʞʝ ʥʘʙʨʦʩʘʣ 

ʪʝʟʠʩʳ ʩʪʘʪʴʠ ʦʙ ʦʪʢʨʳʪʠʠ ʛʝʥʘ ʩʦʣʝʥʦʩʪʠ. ʅʦ, ʜʝʩʢʘʪʴ, ʯʣʝʥʳ ʨʝʜʢʦʣʣʝʛʠʠ ʞʫʨʥʘʣʘ, ʢʫʜʘ 

ʜʦʚʝʨʯʠʚʳʡ ʢʦʨʠʬʝʡ ʧʦʩʣʘʣ ʵʪʫ ʩʪʘʪʴʶ, ʧʦʱʘʜʠʣʠ ʝʛʦ ʩʝʜʠʥʳ: ʩʪʘʪʴʶ ʪʠʭʦ ʚʝʨʥʫʣʠ ʘʚʪʦʨʫ, 

ʥʘʧʦʤʥʠʚ ʝʤʫ ʟʘʦʜʥʦ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʛʦ ʬʝʥʦʤʝʥʘ, ʢʘʢ ʧʝʨʚʦʘʧʨʝʣʴʩʢʠʝ ʨʦʟʳʛʨʳʰʠ. 

ʄʳ ʠʩʢʨʝʥʥʝ ʩʤʝʷʣʠʩʴ ʥʘʜ ʵʪʦʡ ʠʩʪʦʨʠʝʡ: ʤʦʣ, ʢʦʥʝʯʥʦ, ʚʳʜʫʤʢʘ, ʥʦ ʟʣʘʷ ʠ ʤʝʪʢʘʷ ï 

ʧʦʯʪʝʥʥʳʡ ʘʢʘʜʝʤʠʢ ʩ ʛʦʜʘʤʠ ʠ ʧʨʘʚʜʘ ʩʪʘʣ ʩʢʣʦʥʝʥ ʢ ʧʦʩʧʝʰʥʦʤʫ ʠ ʜʦʚʦʣʴʥʦ ʩʦʤʥʠʪʝʣʴʥʦʤʫ 

ʪʝʦʨʝʪʠʟʠʨʦʚʘʥʠʶ. ʀ ʥʠʢʦʤʫ ʠʟ ʥʘʩ ʚ ʛʦʣʦʚʫ ʥʝ ʧʨʠʭʦʜʠʣʦ, ʯʪʦ ʥʝ ʟʘ ʛʦʨʘʤʠ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʥʘʫʯʥʳʝ ʞʫʨʥʘʣʳ ʙʫʜʫʪ ʧʝʯʘʪʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʪʦʨʳʤʠ ʦʛʫʨʝʮ, 

ʩʦʣʝʥʳʡ ʦʪ ʨʦʞʜʝʥʠʷ, ï ʧʨʦʩʪʦ ʧʨʠʤʝʨ ʙʝʩʢʨʳʣʦʛʦ ʵʤʧʠʨʠʟʤʘ ʚʢʫʧʝ ʩ ʤʝʣʢʦʪʝʤʴʝʤ. 

ʉʝʛʦʜʥʷ ʤʳ ʫʞʝ ʧʦʚʠʜʘʣʠ ʚʩʷʢʦʝ. ʀ ʪʦʨʞʝʩʪʚʝʥʥʫʶ ʫʩʪʘʥʦʚʢʫ ʥʘ ʙʦʨʪʫ ʨʦʩʩʠʡʩʢʦʛʦ 

ʩʧʫʪʥʠʢʘ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʧʨʷʤʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ 

ʟʘʢʦʥʦʚ ʤʝʭʘʥʠʢʠ. ʀ ʧʨʠʥʫʜʠʪʝʣʴʥʳʝ ʧʨʦʚʝʨʢʠ ʩʪʫʜʝʥʪʦʚ ʚʝʜʫʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ ʩʪʨʘʥʳ 

ʧʨʠʙʦʨʦʤ, ʫʣʘʚʣʠʚʘʶʱʠʤ çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʝʜʳè ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʨʢʦʪʠʢʦʚ ʚ ʢʦʥʮʝʥ-
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ï60
. ʀ ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʥʘ ʧʦʣʥʦʤ ʩʝʨʴʝʟʝ ʚʳʯʠʩʣʷʶ-

ʱʝʛʦ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ ʨʘʩʪʝʥʠʡ ʫʯʘʩʪʚʦʚʘʣ ʚ ʛʨʝʭʦʧʘʜʝʥʠʠ ɸʜʘʤʘ ʠ ɽʚʳ ʠ ʧʦʪʦʤʫ 

ʧʦʜʣʝʞʠʪ ʣʠ ʦʥ ʦʭʨʘʥʝ. ʂʘʟʘʣʦʩʴ ʙʳ, ʫʞʝ ʚʩʝ ʟʘʧʘʩʳ ʫʜʠʚʣʝʥʠʷ (ʢʘʢ ʠ ʩʪʳʜʘ ʟʘ ʦʪʝʯʝʩʪʚʝʥʥʫʶ 

ʥʘʫʢʫ) ʠʩʯʝʨʧʘʥʳ. 

ʅʦ ʥʝ ʩʢʫʜʝʝʪ ʪʘʣʘʥʪʘʤʠ ʨʦʜʥʘʷ ʟʝʤʣʷ. 
 

çʂʨʳʩ-ʩʘʤʮʦʚ ɺʠʩʪʘʨ ʦʙʫʯʘʣʠ ʥʘʭʦʜʠʪʴ ʩʢʨʳʪʫʶ ʧʦʜ ʚʦʜʦʡ ʧʣʘʪʬʦʨʤʫ ʚ ʚʦʜʥʦʤ ʣʘʙʠʨʠʥʪʝ 

ʄʦʨʨʠʩʘ, ʧʦʩʣʝ ʯʝʛʦ ʠʭ ʫʤʝʨʱʚʣʷʣʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʪʦʤ ʞʝ ʧʦʤʝʱʝʥʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʩʧʘʨʠʚʘʥʠʝ 

ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦʪʦʤʩʪʚʦ ʞʠʚʦʪʥʳʭ, ʩʧʘʨʠʚʘʚʰʠʭʩʷ ʚʦ ʚʨʝʤʷ ʫʤʝʨʱʚʣʝʥʠʷ ʦʙʫʯʝʥʥʳʭ ʠ 

ʥʝʦʙʫʯʝʥʥʳʭ ʩʘʤʮʦʚ, ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ ʚ ʣʘʙʠʨʠʥʪʝ ʄʦʨʨʠʩʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʘʤʢʠ ʢʨʳʩ, ʟʘʯʘʪʳʝ ʚ ʤʦʤʝʥʪ ʩʤʝʨʪʠ ʦʙʫʯʝʥʥʳʭ ʩʘʤʮʦʚ, ʜʦʩʪʦʚʝʨʥʦ 

ʙʳʩʪʨʝʝ ʜʦʩʪʠʛʘʣʠ ʧʦʜʚʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʇʨʠʯʝʤ ʫʩʢʦʨʝʥʠʝ ʚ ʦʙʫʯʝʥʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝ ʩʨʘʟʫ, ʘ 

ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʧʦʤʠʥʘʥʠʷ ï ʥʘ 3-ʝ ʠ 4-ʝ ʩʫʪʢʠ ʦʙʫʯʝʥʠʷ. ʋ ʩʘʤʮʦʚ ʢʘʨʪʠʥʘ ʙʳʣʘ ʙʦʣʝʝ 

ʩʤʘʟʘʥʘ ʠ ʣʠʰʴ ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ, ʟʘʯʘʪʳʭ ʚ ʤʦʤʝʥʪ ʩʤʝʨʪʠ ʦʙʫʯʝʥʥʳʭ ʢʨʳʩ, ʢ ʢʦʥʮʫ ʦʙʫʯʝʥʠʷ 

ʥʘʙʣʶʜʘʣʦʩʴ ʝʛʦ ʫʩʢʦʨʝʥʠʝ. ɺ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʘʩʴ ʩʪʦʡʢʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʩʢʦʥʪʘʢʪʥʦʡ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʦʙʫʯʝʥʠʠ ʦʪ ʫʤʠʨʘʶʱʝʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʟʘʨʦʞʜʘʶʱʝʤʫʩʷ, 

ʥʝ ʠʤʝʶʱʝʤʫ ʚ ʵʪʦ ʚʨʝʤʷ ʥʠʢʘʢʠʭ ʦʨʛʘʥʦʚ ʚʦʩʧʨʠʷʪʠʷ ʠʟʚʝʩʪʥʳʭ ʪʠʧʦʚ ʠʥʬʦʨʤʘʮʠʠè. 

 

ʕʪʦ ï ʘʙʩʪʨʘʢʪ (ʠʣʠ, ʧʦ-ʩʪʘʨʦʤʫ ʛʦʚʦʨʷ, ʨʝʟʶʤʝ) ʩʪʘʪʴʠ ʩ ʠʥʪʨʠʛʫʶʱʠʤ ʥʘʟʚʘʥʠʝʤ 

çɹʝʩʢʦʥʪʘʢʪʥʘʷ ʧʝʨʝʜʘʯʘ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʫʤʠʨʘʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʢ ʟʘʨʦʞʜʘ-

ʶʱʝʤʫʩʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʢʨʳʩʘʭè. ʉʪʘʪʴʷ ʥʘʧʝʯʘʪʘʥʘ ʚ ʞʫʨʥʘʣʝ 

çɹʶʣʣʝʪʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳè (2012, ʪ.153, ˉ 6, ʩ.788ï790), ʠʟʜʘʚʘʝʤʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʝʡ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʠ ʚʭʦʜʷʱʝʤ ʚ ʩʧʠʩʦʢ ɺɸʂ. ɸʚʪʦʨʳ ï ʉ.ʂ. ʉʫʜʘʢʦʚ, 

ɻ.ɸ. ʅʘʟʘʨʦʚʘ, ɽ.ɺ. ɸʣʝʢʩʝʝʚʘ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʅʀʀ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʈɸʄʅ ʠʤʝʥʠ 

ʇ.ʂ. ɸʥʦʭʠʥʘ. ɼʠʨʝʢʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʡ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ï ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ 

ʈɸʄʅ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉʝʨʛʝʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʉʫʜʘʢʦʚ. 

ʇʝʨʚʦʡ ʤʳʩʣʴʶ ʙʳʣʦ, ʯʪʦ ʫʚʘʞʘʝʤʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʨʦʩʪʦ ʨʘʟʳʛʨʘʣʠ, ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ 

ʩʦʙʣʘʟʥʠʚ ʝʛʦ ʧʦʜʧʠʩʘʪʴ ʟʘʚʝʜʦʤʫʶ ʘʭʠʥʝʶ ï ʥʫ ʢʘʢ ʚ ʪʦʡ ʠʩʪʦʨʠʠ ʩ ʤʘʩʪʠʪʳʤ ʛʝʥʝʪʠʢʦʤ ʠ 

ʩʦʣʝʥʳʤ ʦʛʫʨʮʦʤ. ʅʦ ʥʝʪ: ʝ-ʤʝʡʣ ʧʨʦʬʝʩʩʦʨʘ ʉʫʜʘʢʦʚʘ ʫʢʘʟʘʥ ʚ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ ʘʜʨʝʩʘ ʜʣʷ 

ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ï ʪʦ ʝʩʪʴ ʠʤʝʥʥʦ ʦʥ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʘʥʥʫʶ ʨʘʙʦʪʫ. ɸ ʩʫʜʷ ʧʦ 

ʩʩʳʣʢʘʤ ʚ ʩʘʤʦʡ ʩʪʘʪʴʝ, ʪʝʤʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʙʝʟ ʧʦʤʦʱʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʥʦʩʠʪʝʣʝʡ ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʠʥʩʪʠʪʫʪʝ ʫʞʝ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʚʝʢʘ. ʇʨʦʩʪʦ 

ʜʦ ʩʠʭ ʧʦʨ ʥʠʢʪʦ ʢʘʢ-ʪʦ ʥʝ ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʷ ʥʘ ʩʝʥʩʘʮʠʦʥʥʳʝ ʦʪʢʨʳʪʠʷ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ. 

ʈʘʚʥʦ ʢʘʢ ʠ ʥʝ ʚʜʫʤʳʚʘʣʩʷ ʚ ʠʩʪʠʥʥʳʡ ʩʤʳʩʣ ʠʟʚʝʩʪʥʦʡ ʣʘʪʠʥʩʢʦʡ ʤʘʢʩʠʤʳ Memento mori! ʠʣʠ 

ʨʫʩʩʢʦʛʦ ʬʨʘʟʝʦʣʦʛʠʟʤʘ çʫʩʚʦʠʪʴ ʥʘʤʝʨʪʚʦè. 
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ʄʝʞʜʫ ʪʝʤ ʦʙʥʘʨʫʞʝʥʥʳʡ ʵʬʬʝʢʪ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʩʦʛʣʘʩʥʦ ʪʝʢʩʪʫ ʩʪʘʪʴʠ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʤʦʤʝʥʪʘ ʟʘʯʘʪʠʷ ʧʦʣʫʯʘʪʝʣʷ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʤʦʤʝʥʪʦʤ ʧʨʝʢʨʘʱʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʝʝ ʦʪʧʨʘʚʠʪʝʣʷ ʙʳʣʘ ʚʝʩʴʤʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ: ʟʘ 15 

ʤʠʥʫʪ ʜʦ ʜʝʢʘʧʠʪʘʮʠʠ ʦʙʫʯʝʥʥʦʡ ʢʨʳʩʳ ʚ ʢʣʝʪʢʫ ʥʘʜ ʥʝʡ ʧʦʤʝʱʘʣʠ ʩʘʤʢʫ ʚ ʩʦʩʪʦʷʥʠʠ ʵʩʪʨʫʩʘ ʠ 

ʩʘʤʮʘ, ʛʦʪʦʚʦʛʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʝʝ ʞʝʣʘʥʠʷ. ʆʜʥʘʢʦ ʜʘʞʝ ʧʨʠ ʵʪʦʤ ʪʨʫʜʥʦ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʤʦʤʝʥʪ, ʢʦʛʜʘ ʠʤʝʥʥʦ ʩʧʝʨʤʘʪʦʟʦʠʜ ʧʨʦʥʠʢʘʝʪ ʚ ʷʡʮʝʢʣʝʪʢʫ. ʂʦʣʴ ʩʢʦʨʦ ʵʬʬʝʢʪ ʚʩʝ-ʪʘʢʠ 

ʥʘʙʣʶʜʘʣʩʷ ï ʥʝ ʩʣʝʜʫʝʪ ʣʠ ʠʟ ʵʪʦʛʦ, ʯʪʦ ʜʫʰʘ... ʪʦ ʝʩʪʴ, ʚʠʥʦʚʘʪ, ʠʥʬʦʨʤʘʮʠʷ ʚ ʪʝʯʝʥʠʝ ʢʘʢʦʛʦ-

ʪʦ ʚʨʝʤʝʥʠ ʚʠʪʘʝʪ ʥʘʜ ʦʙʝʟʛʣʘʚʣʝʥʥʳʤ ʢʨʳʩʠʥʳʤ ʪʝʣʴʮʝʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʫʣʦʚʣʝʥʘ ʦʧʣʦʜʦ-

ʪʚʦʨʝʥʥʦʡ ʷʡʮʝʢʣʝʪʢʦʡ? ʂʘʢʦʚʦ ʥʘʧʨʘʚʣʝʥʠʝ ʝʝ ʧʦʣʝʪʘ ï ʦʙʷʟʘʪʝʣʴʥʦ ʣʠ ʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʠʤʝʥʥʦ ʚʚʝʨʭ ʠ ʥʫʞʜʘʝʪʩʷ ʣʠ ʚ ʦʪʚʝʨʩʪʠʷʭ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ, ʦ ʢʦʪʦʨʳʭ ʥʝ ʟʘʙʳʣʠ ʫʧʦʤʷʥʫʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ? ʂʘʢʦʚ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʵʬʬʝʢʪʘ? ʇʝʨʝʩʝʣʷʝʪʩʷ ʣʠ ʚʳʩʚʦʙʦʜʠʚʰʘʷʩʷ ʜʫ... ʪʦ 

ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʷ ʩʪʨʦʛʦ ʚ ʦʜʥʦ ʥʦʚʦʝ ʪʝʣʦ ʠʣʠ ʞʝ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʪʠʨʘʞʠʨʦʚʘʥʘ? ʀ ʝʩʣʠ 

ʧʦʩʣʝʜʥʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚʝʨʥʦ, ʪʦ ʥʝʣʴʟʷ ʣʠ ï ʧʫʩʪʴ ʥʝ ʩʝʡʯʘʩ, ʥʦ ʭʦʪʷ ʙʳ ʚ ʦʙʦʟʨʠʤʦʤ 

ʙʫʜʫʱʝʤ ï ʧʨʠʤʝʥʠʪʴ ʦʪʢʨʳʪʳʡ ʵʬʬʝʢʪ ʥʘ ʧʨʘʢʪʠʢʝ? ʉʢʘʞʝʤ, ʚʤʝʩʪʦ ʜʦʣʛʦʛʦ ʠ ʤʘʣʦʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʚ ʰʢʦʣʘʭ ʧʨʦʩʪʦ ʫʩʪʨʘʠʚʘʪʴ ʤʘʩʩʦʚʳʝ... ʛʤ, ʢʘʢ ʙʳ ʵʪʦ ʥʘʟʚʘʪʴ?... 

ʧʦʧʳʪʢʠ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʥʘʜ ʧʦʤʝʱʝʥʠʝʤ, ʛʜʝ ʚ ʵʪʦ ʚʨʝʤʷ ʙʫʜʫʪ ʦʙʝʟʛʣʘʚʣʠʚʘʪʴ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ 

ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ? ʅʫ, ʥʘʧʨʠʤʝʨ... ʚʧʨʦʯʝʤ, ʥʝ ʙʫʜʝʤ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʣʠʯʥʦʩʪʠ. 

ʅʦ ʷ ʫʞʝ ʩʣʳʰʫ ʚʦʟʤʫʱʝʥʥʳʝ ʛʦʣʦʩʘ: ʢʘʢʦʝ ʧʨʘʚʦ ʚʳ ʠʤʝʝʪʝ ʠʟʜʝʚʘʪʴʩʷ ʥʘʜ ʫʚʘʞʘʝʤʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʯʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʧʦʜʪʚʝʨʞʜʝʥ ʠ ʫʯʝʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʠ ʟʚʘʥʠʷʤʠ, ʠ 

ʟʘʥʠʤʘʝʤʳʤʠ ʜʦʣʞʥʦʩʪʷʤʠ, ʠ, ʥʘʢʦʥʝʮ, ʪʝʤ, ʯʪʦ ʠʭ ʨʘʙʦʪʘ ʥʘʧʝʯʘʪʘʥʘ ʚ ʩʦʣʠʜʥʦʤ ʥʘʫʯʥʦʤ 

ʞʫʨʥʘʣʝ?! ɺʳ ʯʪʦ ï ʧʦʡʤʘʣʠ ʠʭ ʟʘ ʨʫʢʫ ʥʘ ʬʘʣʴʩʠʬʠʢʘʮʠʷʭ? ʀʣʠ ʧʦʚʪʦʨʠʣʠ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ 

ʧʦʣʫʯʠʣʠ ʨʘʜʠʢʘʣʴʥʦ ʜʨʫʛʠʝ ʨʝʟʫʣʴʪʘʪʳ? ʀʣʠ ʧʨʦʩʪʦ ʦʪʢʨʳʪʳʝ ʠʤʠ ʥʦʚʳʝ ʬʘʢʪʳ ʥʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʚʘʰʠʤ ʟʘʤʰʝʣʳʤ ʪʝʦʨʠʷʤ? 

ʇʨʠʟʥʘʶʩʴ ʯʝʩʪʥʦ: ʥʝ ʙʫʜʫʯʠ ʢʨʳʩʦʡ, ʟʘʯʘʪʦʡ ʚ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʨʦʬʝʩʩʦʨʘ ʉʫʜʘʢʦʚʘ, ʷ ʥʝ ʟʥʘʶ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʣʠ ʠʭ ʩʝʥʩʘʮʠʦʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʀ, ʦʪʢʨʦʚʝʥʥʦ ʛʦʚʦʨʷ, ʩʠʣʴʥʦ ʩʦʤʥʝʚʘʶʩʴ, ʯʪʦ ʢʪʦ-ʪʦ (ʢʨʦʤʝ, ʢʦʥʝʯʥʦ, ʩʘʤʦʛʦ ʉʫʜʘʢʦʚʘ ʠ ʝʛʦ 

ʩʦʪʨʫʜʥʠʢʦʚ) ʙʫʜʝʪ ʧʦʚʪʦʨʷʪʴ ʵʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ. ʆʜʥʘʢʦ ʜʘʞʝ ʧʨʦʩʪʦ ʯʪʝʥʠʝ ʩʪʘʪʴʠ ʜʘʝʪ ʥʝʤʘʣʦ 

ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʩʦʤʥʝʥʠʡ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʝʝ ʪʝʢʩʪʘ, ʚʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʢʨʳʩ (ʪ.ʝ. ʪʘ, ʫ 

ʢʦʪʦʨʦʡ ʤʦʛ ʧʨʦʷʚʠʪʴʩʷ ʠʩʢʦʤʳʡ ʵʬʬʝʢʪ) ʩʦʩʪʦʷʣʘ ʚʩʝʛʦ ʠʟ 18 ʦʩʦʙʝʡ ï 9 ʩʘʤʮʦʚ ʠ 9 ʩʘʤʦʢ. ʇʨʠ 

ʵʪʦʤ ʵʬʬʝʢʪ ʜʣʷ ʞʠʚʦʪʥʳʭ ʨʘʟʥʦʛʦ ʧʦʣʘ ʧʦʣʫʯʠʣʩʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ: çʜʦʩʪʦʚʝʨʥʦʝè 

ʫʩʢʦʨʝʥʠʝ ʦʙʫʯʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʪʦʣʴʢʦ ʜʣʷ ʩʘʤʦʢ. ʀ ʥʝ ʚ ʮʝʣʦʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ, ʘ 

ʪʦʣʴʢʦ ʥʘ 3-ʡ ʠ 4-ʡ ʜʥʠ. ʇʨʠʯʝʤ ʘʚʪʦʨʳ ʜʘʞʝ ʥʝ ʧʳʪʘʶʪʩʷ ʦʙʩʫʞʜʘʪʴ, ʧʦʯʝʤʫ ʥʝʢʨʦʪʝʣʝʧʘʪʝʤʘ 

ʦʪ ʦʙʫʯʝʥʥʳʭ ʢʨʳʩ ʥʘʯʠʥʘʣʘ ʜʝʡʩʪʚʦʚʘʪʴ ʩ ʪʘʢʠʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʠ ʧʦʯʝʤʫ ʥʘ ʩʘʤʮʦʚ ʦʥʘ 

ʦʢʘʟʳʚʘʣʘ ʦʙʨʘʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʫʭʫʜʰʘʷ ʠʭ ʧʦʢʘʟʘʪʝʣʠ. 

ɺʩʸ ʵʪʦ ʫʧʦʨʥʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʧʝʨʚʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʨʫʪʠʣʠ ʪʘʢ ʠ 

ʵʪʘʢ, ʛʨʫʧʧʠʨʦʚʘʣʠ ʪʦ ʦʜʥʠʤ, ʪʦ ʜʨʫʛʠʤ ʦʙʨʘʟʦʤ ï ʧʦʢʘ ʚ ʢʘʢʦʤ-ʪʦ ʨʘʩʢʣʘʜʝ ʫ ʯʘʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʯʘʩʪʠ ʪʝʩʪʦʚ ʥʝ ʚʳʣʝʟʣʘ ʟʘʚʝʪʥʘʷ çʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴè 

(ʧʦʨʦʛ ʢʦʪʦʨʦʡ, ʢʩʪʘʪʠ, ʥʝ ʫʢʘʟʘʥ, ʪʘʢ ʯʪʦ ʨʝʟʦʥʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʤʠʥʠʤʘʣʴʥʦʤ 

ʧʦʨʦʛʝ ï p < 0,05). ʇʦʩʣʝ ʯʝʛʦ, ʥʝ ʧʨʦʚʦʜʷ ʥʦʚʳʭ ʩʝʨʠʡ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʠʣʠ ʠʭ ʧʨʦʚʝʣʠ, ʥʦ ʠʭ 

ʨʝʟʫʣʴʪʘʪʳ ʥʠ ʧʨʠ ʢʘʢʦʡ çʦʙʨʘʙʦʪʢʝè ʥʝ ʞʝʣʘʣʠ ʧʦʜʪʚʝʨʞʜʘʪʴ ʥʫʞʥʫʶ ʛʠʧʦʪʝʟʫ?), ʥʝʤʝʜʣʝʥʥʦ 

ʢʠʥʫʣʠʩʴ ʧʠʩʘʪʴ ʩʪʘʪʴʶ. ʆʯʝʥʴ ʭʦʯʝʪʩʷ ʚʝʨʠʪʴ, ʯʪʦ ʭʦʪʷ ʙʳ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ 

ʧʦʩʯʠʪʘʣʠ ʧʨʘʚʠʣʴʥʦ. 

ɺ ʦʙʱʝʤ, ʢʘʢʠʝ ʫʞ ʪʘʤ çʯʨʝʟʚʳʯʘʡʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘè (ʢʦʪʦʨʳʭ, ʧʦ ʩʧʨʘʚʝʜʣʠʚʦʤʫ 

ʟʘʤʝʯʘʥʠʶ ʂʘʨʣʘ ʉʘʛʘʥʘ, ʪʨʝʙʫʶʪ ʯʨʝʟʚʳʯʘʡʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ)! ʊʫʪ ʥʝ ʧʘʭʥʝʪ ʜʘʞʝ ʦʙʳʯʥʦʡ 

ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ. ɺ ʭʦʨʦʰʝʤ ʚʫʟʝ ʢʫʨʩʦʚʘʷ ʩ ʪʘʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʯʘʩʪʴʶ ʚʳʰʝ ʪʨʦʡʢʠ ʥʝ ʧʦʣʫʯʠʪ, ʘ ʝʝ ʘʚʪʦʨ ʥʘ ʟʘʱʠʪʝ ʙʫʜʝʪ ʩʤʫʱʝʥʥʦ ʣʝʧʝʪʘʪʴ, ʯʪʦ ʢ ʪʦʤʫ 

ʤʦʤʝʥʪʫ, ʢʘʢ ʦʥ ʦʩʚʦʠʣ ʤʝʪʦʜʠʢʫ, ʫ ʥʝʛʦ ʫʞʝ ʦʩʪʘʚʘʣʦʩʴ ʚʨʝʤʷ ʣʠʰʴ ʥʘ ʦʜʥʫ ʩʝʨʠʶ ʦʧʳʪʦʚ... 

ʀ ʧʦʩʣʝʜʥʝʝ ï ʘ ʢʫʜʘ ʞʝ ʩʤʦʪʨʝʣʘ ʨʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ, ʛʜʝ ʙʳʣʠ ʨʝʮʝʥʟʝʥʪʳ? ɺʧʨʦʯʝʤ, 

ʞʝʣʘʥʠʝ ʟʘʜʘʚʘʪʴ ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʩʨʘʟʫ ʞʝ ʧʨʦʧʘʜʘʝʪ, ʝʩʣʠ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʪʦʪ ʞʝ 

çɹʶʣʣʝʪʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳè ʦʧʫʙʣʠʢʦʚʘʣ ʦʯʝʨʝʜʥʦʡ ʪʨʫʜ ʇ.ʇ. 

ɻʘʨʷʝʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʦ çʚʦʣʥʦʚʦʤʫ ʛʝʥʦʤʫè. ʇʦʩʣʝ ʵʪʦʛʦ, ʢʦʥʝʯʥʦ, ʦʪʢʘʟ ʞʫʨʥʘʣʘ ʧʫʙʣʠʢʦʚʘʪʴ 

ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʝʢʩʪ ï ʙʫʜʴ ʵʪʦ ʭʦʪʴ ʥʘʜʧʠʩʴ ʥʘ ʟʘʙʦʨʝ ï ʙʫʜʝʪ ʚʦʧʠʶʱʠʤ ʧʨʦʠʟʚʦʣʦʤ ʠ 

ʜʠʩʢʨʠʤʠʥʘʮʠʝʡ. 

ɾʫʢʦʚ ɹʦʨʠʩ ɹʦʨʠʩʦʚʠʯ, ʥʘʫʯʥʳʡ ʞʫʨʥʘʣʠʩʪ, ZhukovBB02@yandex.ru 
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33 

 

 

 

ʂʠʪʘʝʚ ʅ.ʅ., ʂʠʪʘʝʚʘ ɺ.ʅ. ʉʫʜʝʙʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʨʠ 

ʠʟʦʙʣʠʯʝʥʠʠ ʤʦʰʝʥʥʠʢʦʚ ï çʵʢʩʪʨʘʩʝʥʩʦʚè
39

 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʷʛʘ ʢ ʤʠʩʪʠʢʝ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʨʝʜʨʘʩʩʫʜʢʘʤ ʩʚʦʡʩʪʚʝʥʥʳ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʧʩʠʭʠʢʝ.
40

 ʕʪʦ ʦʩʦʙʝʥʥʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʈʦʩʩʠʠ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ, ʢʦʛʜʘ ʜʣʷ ʤʥʦʛʠʭ ʛʨʘʞʜʘʥ 

ʥʘʩʪʫʧʠʣʦ ʩʫʨʦʚʦʝ ʚʨʝʤʷ ʥʝʫʚʝʨʝʥʥʦʩʪʠ ʚ ʟʘʚʪʨʘʰʥʝʤ ʜʥʝ. ɸʢʘʜʝʤʠʢ ʕ.ʇ. ʂʨʫʛʣʷʢʦʚ, ʚʦʟʛʣʘʚ-

ʣʷʶʱʠʡ ʚ ʈɸʅ ʂʦʤʠʩʩʠʶ ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʪʤʝʯʘʝʪ: 
 

çʉ ʧʝʨʚʳʭ ʜʥʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʦʚʦʛʦ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʉʄʀ ʚʦ ʚʩʝʚʦʟʨʘʩʪʘʶʱʠʭ 

ʤʘʩʰʪʘʙʘʭ ʧʨʦʮʚʝʪʘʝʪ ʘʥʪʠʥʘʫʯʥʘʷ ʧʨʦʧʘʛʘʥʜʘ ʚʩʷʯʝʩʢʦʛʦ ʰʘʨʣʘʪʘʥʩʪʚʘ: ʘʩʪʨʦʣʦʛʠʠ, ʙʝʣʦʡ ʠ 

ʯʝʨʥʦʡ ʤʘʛʠʠ, ʦʢʢʫʣʴʪʠʟʤʘ, ʧʨʦʯʝʡ ʤʠʩʪʠʢʠ. ɻʦʣʦʩʘ ʫʯʝʥʳʭ ʚ ʉʄʀ ʥʝʠʟʤʝʥʥʦ ʦʢʘʟʳʚʘʶʪʩʷ 

ʩʣʘʙʝʝè
41

. 

 

ɸʜʚʦʢʘʪ ɸ. ʂʫʧʨʠʷʥʦʚ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʬʘʢʪʠʯʝʩʢʠ ʜʘʚʥʦ 

ʧʨʠʟʥʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʳʭ ʩʠʣ: 
 

çʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʨʝʢʣʘʤʥʳʝ ʠʟʜʘʥʠʷ ʧʝʯʘʪʘʶʪ ʦʙʲʷʚʣʝʥʠʷ ʤʘʛʦʚ, ʢʦʣʜʫʥʦʚ... ɺʩʝ ʫʩʣʫʛʠ 

ʧʣʘʪʥʳʝ. ɽʩʣʠ ʵʪʦ ʩʧʣʦʰʴ ʦʙʤʘʥʱʠʢʠ, ʪʦ ʤʠʣʠʮʠʷ ʜʦʣʞʥʘ ʝʞʝʜʥʝʚʥʦ ʚʦʟʙʫʞʜʘʪʴ ʜʝʩʷʪʢʠ ʜʝʣ ʦ 

ʤʦʰʝʥʥʠʯʝʩʪʚʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡè ʜʝʥʴʛʠ 

ʧʦʣʫʯʘʝʪ ʥʝ ʟʨʷ. ʇʦʣʫʯʘʝʪ ʟʘ çʨʘʙʦʪʫè... ʄʠʣʠʮʠʷ ʠ ʧʨʦʢʫʨʘʪʫʨʘ ʦʢʘʟʘʣʠʩʴ ʙʝʩʩʠʣʴʥʳ ʧʝʨʝʜ 

ʨʘʟʛʫʣʦʤ ʙʝʩʦʚʱʠʥʳ ʚ ʈʦʩʩʠʠ...è
42

. 

 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʪʘʢʦʝ ʙʝʩʩʠʣʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʦʨʜʠʥʘʨʥʳʤ ʥʝʫʤʝʥʠʝʤ ʠ ʥʝʞʝʣʘʥʠʝʤ ʨʘʩʩʣʝ-

ʜʦʚʘʪʴ ʫʛʦʣʦʚʥʳʝ ʜʝʣʘ ʧʦ ʜʘʥʥʦʤʫ ʚʠʜʫ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʝʡʩʪʚʠʷ çʢʦʣʜʫʥʘè 

ʧʨʠʦʙʨʝʪʘʶʪ ʰʠʨʦʢʠʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ ʥʝʛʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʣʝʜʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ 

ʩʧʦʩʦʙʥʳ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ ʜʦʢʘʟʘʪʴ ʚʠʥʫ ʤʦʰʝʥʥʠʢʘ, ʠʤʝʥʫʶʱʝʛʦ ʩʝʙʷ çʤʘʛʦʤè, ʘ ʩʫʜ ï ʚʳʥʝʩʪʠ 

ʦʙʦʩʥʦʚʘʥʥʳʡ ʦʙʚʠʥʠʪʝʣʴʥʳʡ ʧʨʠʛʦʚʦʨ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʫʛʦʣʦʚʥʦʝ ʜʝʣʦ çʢʦʣʜʫʥʴʠ ɺʘʣʝʥʪʠʥʳè, ʷʚʣʷʚʰʝʡʩʷ 

ʚʣʘʜʝʣʠʮʝʡ ʆʆʆ çʄʘʨʯʠè ʠ çɸʣʠʩʪʝʨ ʉʘʥʪʝʨʘʩè, ʚ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ çʩʘʣʦʥʳ ʤʘʛʠʠè. 

ɺʘʣʝʥʪʠʥʘ ʃʫʢʴʷʥʦʚʘ, ʧʦʟʜʥʝʝ ʩʤʝʥʠʚʰʘʷ ʬʘʤʠʣʠʶ ʥʘ ʂʘʤʘʣʴʜʠʥʦʚʫ (ʧʦʜ ʢʦʪʦʨʦʡ ʝʝ ʦʩʫʜʠʣʠ), 

ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʟʜʘʣʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘ ʟʘʚʝʜʦʤʦ ʣʦʞʥʫʶ ʨʝʢʣʘʤʫ 

ʥʘ ʩʚʦʠ çʫʩʣʫʛʠè ʦʢʢʫʣʴʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʥʘ ʦʙʲʷʚʠʣʘ ʩʝʙʷ çʷʩʥʦʚʠʜʷʱʝʡè ʠ ʙʨʘʣʘʩʴ ʫʩʧʝʰʥʦ 

ʨʘʟʳʩʢʠʚʘʪʴ ʠʩʯʝʟʥʫʚʰʠʭ ʣʶʜʝʡ, ʫʢʨʘʜʝʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʚʦʟʚʨʘʪʫ ʜʦʣʛʦʚ, 

çʩʥʠʤʘʪʴ ʧʦʨʯʫè, ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʠ ʣʝʯʠʪʴ ʨʘʟʥʳʝ ʙʦʣʝʟʥʠ. ʇʦʩʣʝ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ 

ʧʦ ʩʪ. 159 ʋʂ ʈʌ, ʦʙʚʠʥʷʝʤʫʶ ʃʫʢʴʷʥʦʚʫ-ʂʘʤʘʣʴʜʠʥʦʚʫ ʦʙʩʣʝʜʦʚʘʣʘ ʢʦʤʠʩʩʠʷ ʵʢʩʧʝʨʪʦʚ-

ʧʩʠʭʠʘʪʨʦʚ, ʧʨʠʟʥʘʚ ʝʝ ʚʤʝʥʷʝʤʦʡ. 

ʇʨʠ ʵʪʦʤ ʧʦʜʵʢʩʧʝʨʪʥʘʷ ʮʠʥʠʯʥʦ ʧʨʠʟʥʘʚʘʣʘʩʴ ʧʩʠʭʠʘʪʨʘʤ ʚ ʦʙʤʘʥʝ çʣʦʭʦʚè, ʪ.ʝ. 

ʜʦʚʝʨʯʠʚʳʭ ʣʶʜʝʡ. ʇʦʜʦʙʥʳʝ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʠʟʳ ʥʘʟʥʘʯʘʣʠʩʴ ʣʠʮʘʤ, ʦʙʲʷʚʣʷʚʰʠʤ 

ʩʝʙʷ çʧʨʦʨʦʢʘʤʠè, ʝʱʝ ʚ XIX ʚ.
43

 ʆʜʥʘʢʦ ʧʦ ʜʝʣʫ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʝʱʝ ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, 

ʧʦʨʫʯʝʥʥʘʷ ʢʦʤʠʩʩʠʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʎʝʥʪʨʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʛʦʤʝʦʧʘʪʠʠ 

                                                      
39

 ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʋɼɽɹʅɸʗ ʕʂʉʇɽʈʊʀɿɸ: 

ʈʆʉʉʀʁʉʂʀʁ ʀ ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʆʇʓʊè, ɺʦʣʛʦʛʨʘʜ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ ɸʢʘʜʝʤʠʷ ʄɺɼ ʈʦʩʩʠʠ, 2012, 

ï 516 ʩ. ISBN 978-5-7899-0799-3. 
40

 ʖʜʠʥ ɺ.ɺ. ɺʝʨʘ ʚ ʢʦʣʜʦʚʩʪʚʦ ï ʧʨʦʷʚʣʝʥʠʝ ʦʙʳʜʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʤʦʣʦʜʝʞʠ // ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 2007. ˉ 10. ʉ. 121ï126, ʩ. 121. 
41

 ʂʨʫʛʣʷʢʦʚ ʕ.ʇ. ʉʦʚʨʝʤʝʥʥʘʷ ʣʞʝʥʘʫʢʘ ï ʧʦʨʦʞʜʝʥʠʝ ʥʝʚʝʞʝʩʪʚʘ ʠ ʢʦʨʨʫʧʮʠʠ // ɺ ʟʘʱʠʪʫ ʥʘʫʢʠ. 

ʄ., 2009. ɺʳʧ. 5. ʉ. 37ï45, ʩ. 38,39. 
42

 ʂʫʧʨʠʷʥʦʚ ɸ. çʊʝʤʥʳʝ ʩʠʣʳè ʢʘʢ ʩʫʙʲʝʢʪ ʧʨʝʩʪʫʧʣʝʥʠʷ // ʈʦʩ. ʶʩʪʠʮʠʷ. 2001. ˉ 8. ʉ. 74ï76, ʩ. 

74. 
43

 ɸʨʭʠʚ ʧʩʠʭʠʘʪʨʠʠ, ʥʝʡʨʦʣʦʛʠʠ ʠ ʩʫʜʝʙʥʦʡ ʧʩʠʭʦʧʘʪʦʣʦʛʠʠ / ʧʦʜ ʨʝʜ. ʇ.ʀ. ʂʦʚʘʣʝʚʩʢʦʛʦ. 

ʍʘʨʴʢʦʚ, 1888. ʊ. XI. ˉ 3, ʩ. 76ï77. 
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34 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ. ʕʢʩʧʝʨʪʳ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦ ʟʘʜʘʥʠʶ ʩʣʝʜʦʚʘʪʝʣʷ ʦʧʨʝʜʝʣʠʪʴ: 

ʠʤʝʝʪʩʷ ʣʠ ʫ ʃʫʢʴʷʥʦʚʦʡ-ʂʘʤʘʣʴʜʠʥʦʚʦʡ çʜʘʨ ʷʩʥʦʚʠʜʝʥʠʷè? ʊʘʢʦʚʦʛʦ ʥʝ ʦʙʥʘʨʫʞʠʣʦʩʴ, ʠ 9 

ʠ ʥʁʷ 2001 ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʠʡ ʦʢʨʫʞʥʦʡ ʩʫʜ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʟʥʘʣ çʢʦʣʜʫʥʴʶ ɺʘʣʝʥʪʠʥʫè 

ʚʠʥʦʚʥʦʡ ʚ ʤʦʰʝʥʥʠʯʝʩʪʚʝ ʠ ʟʘʚʝʜʦʤʦ ʣʦʞʥʦʡ ʨʝʢʣʘʤʝ, ʦʩʫʜʠʚ ʝʝ ʢ 6 ʛʦʜʘʤ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʜʦʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʝ ʪʨʝʙʦʚʘʣʦʩʴ. ʕʢʩʪʨʘʩʝʥʩʦʨʥʳʤ 

(ʩʚʝʨʭʯʫʚʩʪʚʝʥʥʳʤ) ʚʦʩʧʨʠʷʪʠʝʤ ʩʪʦʨʦʥʥʠʢʠ ʧʘʨʘʧʩʠʭʦʣʦʛʠʠ ʥʘʟʳʚʘʶʪ ʷʚʣʝʥʠʷ ʪʝʣʝʧʘʪʠʠ ʠ 

ʷʩʥʦʚʠʜʝʥʠʷ. ʉʧʝʮʠʘʣʠʩʪ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ ʧʨʦʬ. ʏ. ʍʵʥʟʝʣ ʧʨʠʚʦʜʠʪ ʪʘʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: 

1. ʊʝʣʝʧʘʪʠʷ ï ʚʦʩʧʨʠʷʪʠʝ ʦʜʥʠʤ ʣʠʮʦʤ ʤʳʩʣʝʡ ʜʨʫʛʦʛʦ ʣʠʮʘ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ 

ʧʝʨʝʜʘʯʠ ʠʭ ʧʦ ʩʝʥʩʦʨʥʳʤ ʢʘʥʘʣʘʤ. 

2. ʗʩʥʦʚʠʜʝʥʠʝ ï ʩʚʝʜʝʥʠʷ ʦ ʢʘʢʦʤ-ʣʠʙʦ ʦʙʲʝʢʪʝ ʠʣʠ ʩʦʙʳʪʠʠ, ʧʦʣʫʯʘʝʤʳʝ ʙʝʟ 

ʫʯʘʩʪʠʷ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ.
44

 

ʆʥ ʩʢʝʧʪʠʯʝʩʢʠ ʦʪʤʝʯʘʣ: 
 

çʍʦʪʷ ʟʘʪʨʘʯʝʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʠʣ ʠ ʜʝʥʝʛ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʣʫʯʝʥʦ ʥʠ ʦʜʥʦʛʦ ʧʨʠʝʤʣʝʤʦʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʝʘʣʴʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʢʩʪʨʘʩʝʥʩʦʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷè
45

. 

 

ɸʥʘʣʦʛʠʯʥʳʡ ʚʳʚʦʜ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʪʨʫʜʦʚ ʥʳʥʝʰʥʠʭ ʧʘʨʘʧʩʠʭʦʣʦʛʦʚ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʥ.
46

 ɺ ʉʐɸ ʩʫʱʝʩʪʚʫʝʪ çʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʌʦʥʜ ɼʞʝʡʤʩʘ ʈʵʥʜʠè, ʢʦʪʦʨʳʡ ʦʙʲʷʚʠʣ ʦ 

ʚʳʧʣʘʪʝ ʧʨʠʟʘ ʚ ʦʜʠʥ ʤʠʣʣʠʦʥ ʜʦʣʣʘʨʦʚ çʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ ʠʣʠ ʛʨʫʧʧʝ ʣʶʜʝʡ, ʢʪʦ ʙʫʜʝʪ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʣʶʙʦʝ ʫʤʝʥʠʝ ʵʢʩʪʨʘʩʝʥʩʦʨʥʦʛʦ, ʧʘʨʘʥʦʨʤʘʣʴʥʦʛʦ ʠʣʠ ʩʚʝʨʭʲ-

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷè
47
. ɿʘ ʤʥʦʛʦ ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʬʦʥʜʘ ʥʠ ʦʜʥʦʛʦ çʵʢʩʪʨʘʩʝʥʩʘè ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ ï ʫʩʣʦʚʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪʧʫʛʠ-

ʚʘʣʦ ʤʦʰʝʥʥʠʢʦʚ, ʧʨʠʚʳʢʰʠʭ ʧʦʜ ʚʠʜʦʤ çʷʩʥʦʚʠʜʮʝʚè ʦʙʠʨʘʪʴ ʜʦʚʝʨʯʠʚʳʭ ʣʶʜʝʡ. ʇʦʵʪʦʤʫ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʥʘʫʯʥʳʤ, ʙʝʟʛʨʘʤʦʪʥʳʤ ʙʳʣʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʩʣʝʜʦʚʘʪʝʣʷ ʦ ʚʳʷʚʣʝʥʠʠ 

ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ çʜʘpa ʷʩʥʦʚʠʜʝʥʠʷè ʫ ʃʫʢʴʷʥʦʚʦʡ-ʂʘʤʘʣʴʜʠʥʦʚʦʡ. 

ʇʦ ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ɻ.ʇ. ɻʨʘʙʦʚʦʛʦ, ʦʙʚʠʥʷʝʤʦʛʦ ʧʦ ʯ. 4 ʩʪ. 159 ʋʂ ʈʌ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʢʦʤʧʣʝʢʩʥʘʷ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ. ɼʘʥʥʳʡ ʦʙʚʠʥʷʝʤʳʡ, ʦʙʲʷʚʠʚ ʩʝʙʷ çʷʩʥʦ-

ʚʠʜʷʱʠʤè, çʧʨʦʨʦʢʦʤè, çʠʩʮʝʣʠʪʝʣʝʤè, ʦʙʝʱʘʣ ʟʘ ʜʝʥʴʛʠ ʚʦʩʢʨʝʩʠʪʴ ʫʤʝʨʰʠʭ. ɽʛʦ ʤʦʰʝʥ-

ʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʙʳʣʠ ʧʫʙʣʠʯʥʦ ʨʘʟʚʝʥʯʘʥʳ ʘʢʘʜʝʤʠʢʦʤ ʕ.ʇ. ʂʨʫʛʣʷʢʦʚʳʤ,
48

 ʥʦ ʧʦʪʨʝʙʦ-

ʚʘʣʠʩʴ ʛʦʜʳ, ʯʪʦʙʳ ɻʨʘʙʦʚʦʛʦ ʧʨʠʚʣʝʢʣʠ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: ʤʦʰʝʥʥʠʢ ʧʦʦʙʝʱʘʣ 

ʚʦʩʢʨʝʩʠʪʴ ʜʝʪʝʡ, ʫʙʠʪʳʭ ʪʝʨʨʦʨʠʩʪʘʤʠ ʚ ɹʝʩʣʘʥʝ, ʧʦʪʨʝʙʦʚʘʚ ʟʘ ʢʘʞʜʦʛʦ çʚʦʩʢʨʝʰʝʥʥʦʛʦè ʧʦ 

39 100 ʨʫʙ. ʊʘʛʘʥʩʢʠʡ ʨʘʡʦʥʥʳʡ ʩʫʜ ʄʦʩʢʚʳ 7 ʠʶʣʷ 2008 ʛ. ʧʨʠʛʦʚʦʨʠʣ ɻ. ɻʨʘʙʦʚʦʛʦ ʟʘ 

ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʢ 11 ʛʦʜʘʤ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ. 

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʚʠʥʳ ɻʨʘʙʦʚʦʛʦ ʩʫʜ ʰʠʨʦʢʦ ʮʠʪʠʨʦʚʘʣ ʚ ʧʨʠʛʦʚʦʨʝ ʟʘʢʣʶʯʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ: 
 

çʋʯʝʥʠʝ ɻʨʠʛʦʨʠʷ ɻʨʘʙʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʧʩʠʭʠʢʫ ʠ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʛʨʫʧʧʫ ʥʘʩʝʣʝʥʠʷ, ʠʩʧʳʪʳʚʘʶʱʫʶ 

ʦʩʪʨʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʚ ʩʚʷʟʠ ʩʦ ʩʤʝʨʪʴʶ ʙʣʠʟʢʠʭ ʣʶʜʝʡ ʙʦʣʴʥʳʭ ʪʷʞʝʣʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʠ ʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʨʝʩʩʘ ʠʣʠ ʧʦʚʳʰʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʫʷʟʚʠ-

ʤʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʪʷʞʝʣʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʝʡ... ɺ ʯʠʩʣʦ ʤʝʪʦʜʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʚʭʦʜʷʪ: ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥoe ʚʥʫʰʝʥʠʝ; ʢʦʥʚʝʨʩʠʷ (ʤʝʪʦʜʠʯʥʦʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʠʩʢʘʞʝʥʠʝ) ʥʦʨʤʘʪʠʚʥʳʭ ʷʟʳʢʦʚʳʭ ʧʦʥʷʪʠʡ; ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 

ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, ʚʳʟʳʚʘʶʱʠʝ ʠʩʢʘʞʝʥʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʤʳʰʣʝʥʠʷ, ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ; 

ʤʝʪʦʜʳ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʟʥʘʥʠʷ ï ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʣʝʚʫʶ ʩʬʝʨʫ, ʩʬʝʨʫ 

ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʠ ʤʦʪʠʚʘʮʠʠ ʣʠʯʥʦʩʪʠ...è
49

. 

 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʣʠʷʥʠʝ çʵʢʩʪʨʘʩʝʥʩʘè ɻʨʘʙʦʚʦʛʦ ʥʘ ʧʦʪʝʨʧʝʚʰʠʭ, ʧʣʘʪʠʚʰʠʭ ʝʤʫ, ʠʤʝʣʦ 

ʚʧʦʣʥʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʷʩʥʝʥʠʷ, ʙʝʟ ʚʩʷʢʠʭ ʟʘʛʘʜʦʯʥʳʭ, ʥʝʦʙʲʷʩʥʠʤʳʭ 

ʬʘʢʪʦʨʦʚ. 

                                                      
44

 ʍʵʥʟʝʣ ʏ. ʇʘʨʘʧʩʠʭʦʣʦʛʠʷ. ʄ., 1970, ʩ. 6. 
45

 ʊʘʤ ʞʝ, ʩ. 295. 
46

 ʃʝʦʥʪʴʝʚ ɼ.ɸ. ʉʘʤʘʷ ʦʙʳʢʥʦʚʝʥʥʘʷ ʧʘʨʘʧʩʠʭʦʣʦʛʠʷ // ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 1995. ˉ 1. ʉ. 

170ï172. 
47

 ɺ ʟʘʱʠʪʫ ʥʘʫʢʠ. ʄ., 2009. ɺʳʧ. 5, ʩ. 18. 
48

 ʂʨʫʛʣʷʢʦʚ ʕ.ʇ. ʇʦʯʝʤʫ ʦʧʘʩʥʘ ʣʞʝʥʘʫʢʘ // ʅʘʫʢʘ ʠ ʞʠʟʥʴ. 2002. ˉ 3. ʉ. 3ï8, ʩ.4. 
49

 ʕʢʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʪʦʤʝ ˉ 3 ʥʘʩʪʦʷʱʝʛʦ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʥʘ ʣʠʩʪʘʭ 210ï275. 

(ʇʨʠʤ. ʘʚʪ.). 
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ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʡʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 

ʇʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ: ʦʙʣʘʜʘʝʪ ʣʠ ʜʘʥʥʦʝ ʣʠʮʦ ʵʢʩʪʨʘʩʝʥʩʦʨʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ? ï 

ʷʚʣʷʝʪʩʷ ʥʝʢʦʨʨʝʢʪʥʦʡ, ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ 

ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʷʭ ʚ ʥʘʫʢʝ, ʪʝʭʥʠʢʝ, ʠʩʢʫʩʩʪʚʝ ʠʣʠ ʨʝʤʝʩʣʝ (ʩʪ. 9 ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 31 ʤʘʷ 2001 ʛ. ˉ73-ʌ3). 

ʀʟʫʯʝʥʠʝʤ ʵʢʩʪʨʘʩʝʥʩʦʨʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ (ʪʝʣʝʧʘʪʠʷ, ʷʩʥʦʚʠʜʝʥʠʝ) ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʥʠ ʦʜʥʘ ʠʟ 

ʥʘʟʚʘʥʥʳʭ ʦʪʨʘʩʣʝʡ ʟʥʘʥʠʷ ʚ ʈʌ. 

ʉʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʘʟʥʘʯʘʪʴ ʩʫʜʝʙʥʦ-ʧʩʠʭʠʘʪʨʠʯʝʩʢʫʶ, ʩʫʜʝʙʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ 

ʠʣʠ ʩʫʜʝʙʥʫʶ ʧʩʠʭʦʣʦʛʦ-ʧʩʠʭʠʘʪʨʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʫʛʦʣʦʚʥʳʭ ʜʝʣ 

ʦ ʤʦʰʝʥʥʠʢʘʭ-çʵʢʩʪʨʘʩʝʥʩʘʭè. ɿʘʢʣʶʯʝʥʠʝ ʩʫʜʝʙʥʦ-ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʦʟʚʦʣʠʪ 

ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʣʠʮʘ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ ʩʪ. 159 ʋʂ ʈʌ. 

ɿʘʢʣʶʯʝʥʠʝ ʩʫʜʝʙʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠʣʠ ʩʫʜʝʙʥʦʡ ʧʩʠʭʦʣʦʛʦ-ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʧʦʤʦʞʝʪ ʜʦʢʘʟʘʪʴ ʥʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʩʫʙʲʝʢʪʠʚʥʦʡ ʩʪʦʨʦʥʳ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʩʪ. 

159 ʋʂ ʈʌ. 

 

 

É 2012  ʅ.ʅ. ʂʠʪʘʝʚ, ɺ.ʅ. ʂʠʪʘʝʚʘ (ʪʝʢʩʪ) 
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ʂʦʯʘʨʦʚʩʢʠʡ ɺʣ.ɺ.  

ʅʘʫʢʦʦʙʨʘʟʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʩʢʘʟʢʠ ʧʨʠʥʦʩʷʪ ʜʦʭʦʜ 

 

ʉʢʘʟʢʠ, ʦʙʦʛʘʱʝʥʥʳʝ ʥʘʫʯʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʬʘʢʪʘʤʠ, ʧʦʣʴʟʫʶʪʩʷ ʦʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ 

ʚ ʩʨʝʜʝ ʣʞʝʫʯʸʥʳʭ. ʅʝ ʪʝ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʝ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʩʢʘʟʢʠ, ʢʦʪʦʨʳʝ ʭʦʪʷ ʠ ʠʩʢʘʞʘʶʪ 

ʥʘʫʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ ʠ ʯʝʣʦʚʝʢʝ, ʥʦ ʧʨʠʟʚʘʥʳ ʧʦʤʦʯʴ ʜʝʪʷʤ ʠ ʚʟʨʦʩʣʳʤ ʦʚʣʘʜʝʪʴ 

ʵʪʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ. ʈʝʯʴ ʠʜʸʪ ʦ ʩʢʘʟʢʘʭ, ʢʦʪʦʨʳʤʠ ʩʢʘʟʠʪʝʣʠ ʩʦʟʥʘʪʝʣʴʥʦ ʚʚʦʜʷʪ ʯʠʪʘʪʝʣʷ ʚ 

ʟʘʙʣʫʞʜʝʥʠʝ, ʨʘʩʩʯʠʪʳʚʘʷ ʥʘ ʝʛʦ ʩʣʘʙʳʝ ʥʘʫʯʥʳʝ ʧʦʟʥʘʥʠʷ ʠ ʧʨʝʩʣʝʜʫʷ ʩʚʦʠ ʢʦʨʳʩʪʥʳʝ ʮʝʣʠ. 

ʂʘʢ ʩʨʝʜʩʪʚʦ ʙʝʟʥʘʢʘʟʘʥʥʦʡ ʨʝʢʣʘʤʳ ʞʘʥʨ ʩʢʘʟʦʢ ʚ ʈʦʩʩʠʠ ʧʦʣʫʯʠʣ ʦʩʦʙʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʇʦʜ ʥʘʪʠʩʢʦʤ ʧʩʝʚʜʦʥʘʫʯʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʠ 

ʦʙʝʟʦʨʫʞʠʚʘʶʱʠʭ ʩʩʳʣʦʢ ʥʘ ʘʚʪʦʨʠʪʝʪʥʳʭ ʫʯʸʥʳʭ, ʦʜʫʨʤʘʥʝʥʥʳʝ ʟʘʚʝʩʦʡ ʣʝʛʢʦʚʝʩʥʳʭ 

ʧʘʪʝʥʪʦʚ ʠ ʥʠʢʝʤ ʥʝ ʧʦʜʪʚʝʨʞʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚʦ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ 

ʞʫʨʥʘʣʘʭ, ʣʶʜʠ ʜʦʚʝʨʷʶʪʩʷ ʧʦʜʦʙʥʦʡ ʨʝʢʣʘʤʝ ʠ ʪʦʨʦʧʷʪʩʷ ʧʨʠʦʙʨʝʩʪʠ ʪʝ ʠʣʠ ʠʥʳʝ ʪʦʚʘʨʳ ʠ 

ʫʩʣʫʛʠ ʩ ʥʘʜʝʞʜʦʡ ʥʘ ʩʢʦʨʦʝ ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʩʚʦʠʭ ʥʝʜʫʛʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʝʪʩʷ, 

ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʣʝʯʝʙʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʦʙʨʝʪʝʥʘ ʥʦʚʦʤʦʜʥʘʷ ʠʛʨʫʰʢʘ ʠʣʠ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ 

ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʩʧʦʣʝʟʥʳʝ ʧʨʦʮʝʜʫʨʳ ï ʠ ʵʪʦ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʘ ʚ 

ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʡ çʧʦʤʦʱʠè ʫ ʯʝʣʦʚʝʢʘ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʥʝʜʫʛʠ 

ʠʣʠ ʫʩʫʛʫʙʣʷʶʪʩʷ ʩʪʘʨʳʝ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʙʠʟʥʝʩʤʝʥʦʚ ʦʪ ʤʝʜʠʮʠʥʳ ʧʦʜʦʙʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝ 

ʚʦʣʥʫʝʪ. ʀʤ ʚʘʞʥʳ ʧʨʠʙʳʣʴ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʟʘ ʩʢʘʟʢʠ ʦ ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ ʠʭ ʥʠʢʪʦ ʥʝ 

ʧʨʠʚʣʝʯʸʪ ʢ ʩʫʜʝʙʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: ʚʩʝ ʠʟʜʝʨʞʢʠ ʩʘʤʦʣʝʯʝʥʠʷ ʣʝʞʘʪ ʥʘ ʧʦʢʫʧʘʪʝʣʷʭ, 

ʢʦʪʦʨʳʝ ʜʦʙʨʦʚʦʣʴʥʦ ʧʦʚʝʨʠʣʠ ʚ ʩʢʘʟʢʠ ʠ ʨʘʩʩʪʘʣʠʩʴ ʩʦ ʩʚʦʠʤʠ ʜʝʥʛɹʘʤʠ. 

ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʨʦʜʘ ʙʝʟʟʘʩʪʝʥʯʠʚʦʡ ʨʝʢʣʘʤʳ ʜʘʸʪ ʆɸʆ çʈʝʜʦʢʩè, ʚʳʧʫʩʪʠʚʰʝʝ ʩʢʘʟʢʫ 

ʜʦʢʪʦʨʘ REDOX çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʚʠʪʘʤʠʥʳè (ʜʦʩʪʫʧʥʘ ʚ ʠʥʪʝʨʥʝʪʝ ʥʘ ʩʘʡʪʝ www.redox.ru). ɺ 
ʥʝʡ ʥʘ çʜʝʪʩʢʦʤè ʫʨʦʚʥʝ, ʩ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʠʨʦʥʠʝʡ ʠ ʩʪʠʣʠʟʘʮʠʝʡ ʧʦʜ ʩʪʘʨʠʥʫ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ 

ʦ ʷʚʣʝʥʠʠ çʞʠʚʦʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘè ʠ ʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ, ʧʦʣʝʟʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʨʠʚʳʯʢʘʭ. 

ʀʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʜʘʥʥʦʡ ʬʠʨʤʳ ï ʘʢʫʧʫʥʢ-

ʪʫʨʥʳʭ ʠʛʣ, ʤʘʩʩʘʞʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʚʳʨʘʙʘʪʳʚʘʶʱʠʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʝ ʚʠʪʘʤʠʥʳ. ɺʦʪ ʢʘʢ ʧʦʷʩʥʷʝʪ ʧʦʩʣʝʜʥʠʡ ʪʝʨʤʠʥ ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʩʢʘʟʢʠ çʬʠʟʠʢè ʈʝʜʠ (ʩʪʨ. 

16): 
 

çʗ ʦʙʥʘʨʫʞʠʣ ʚ ʣʠʪʝʨʘʪʫʨʝ ʷʚʣʝʥʠʝ ʛʝʥʝʨʘʮʠʠ ʯʝʣʦʚʝʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦ ʚʨʝʤʷ 

ʭʦʜʴʙʳ ʙʦʩʠʢʦʤ ʧʦ ʪʨʘʚʝ. ʇʦ ʩʫʪʠ, ʵʪʦ ʠ ʝʩʪʴ ʪʦ ʩʘʤʦʝ ʞʠʚʦʪʥʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʩʚʦʝʛʦ ʨʦʜʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʠʪʘʤʠʥʳ. ɽʩʣʠ ʚʤʝʩʪʦ ʪʨʘʚʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʢʦʣʶʯʠʡ ʠ ʙʦʣʝʝ ʵʣʝʢʪʨʦʧʨʦ-

ʚʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʪʦ é ʪʦʢʠ ʙʫʜʫʪ ʙʦʣʴʰʝ. ʉʝʛʦʜʥʷ, ʧʦʩʣʝ 200 ʣʝʪ ʟʥʘʢʦʤʩʪʚʘ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʪʦʢʦʤ, ʧʦʥʷʪʥʦ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʵʪʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʤʝʤʙʨʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʧʦ 

ʫʨʘʚʥʝʥʠʶ ʅʝʨʥʩʪʘ.è 

 

ɼʘʣʴʥʝʡʰʝʝ ʠʟʣʦʞʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ ʬʦʨʤʫʣʘʤʠ, ʩʭʝʤʘʤʠ ʠ ʠʣʣʶʩʪʨʘ-

ʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʠʟʨʝʯʝʥʠʷʤʠ ʠʟʚʝʩʪʥʳʭ ʫʯʸʥʳʭ ʧʨʦʰʣʦʛʦ, ʧʨʠʟʚʘʥʥʳʤʠ ʟʘʩʪʘʚʠʪʴ ʯʠʪʘʪʝʣʷ 

ʟʘʧʦʤʥʠʪʴ ʧʫʩʪʴ ʩʤʫʪʥʫʶ, ʥʦ çʧʦʣʝʟʥʫʶè ʠʜʝʶ ʦʙ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʠʪʘʤʠʥʘʭ, ʘ ʧʨʠ ʩʣʫʯʘʝ ï ʠ 

ʧʦʧʳʪʘʪʴʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʝʸ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ çʈʝʜʦʢʩè. 

ʅʘʫʢʠ ʟʜʝʩʴ ʥʝʪ ʥʠʢʘʢʦʡ (ʝʩʣʠ ʥʝ ʛʦʚʦʨʠʪʴ ʦʙ ʵʣʝʤʝʥʪʘʭ ʧʩʠʭʦʣʦʛʠʠ ʚʥʫʰʝʥʠʷ), ʘ ʨʝʢʣʘʤʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʙʝʩʧʨʦʠʛʨʳʰʥʦʡ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʢʨʦʤʝ ʠʥʪʝʨʥʝʪʘ ʦʥʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʝʯʘʪʥʳʭ 

ʠʟʜʘʥʠʷʭ, ʪʝʣʝʚʠʜʝʥʠʠ, ʨʘʜʠʦ ʠ ʜʨʫʛʠʭ ʉʄʀ. ʇʨʠʚʝʜʸʤ ʦʧʠʩʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʦʛʦ ʞʝ ʩʘʡʪʘ: 
 

çɺ ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈʝʜʦʢʩ ʦʙʥʘʨʫʞʝʥ ʧʨʠʨʦʜʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʅʴʶʪʦʥʫ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʦʙʨʝʪʸʥ ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʧʦʟʚʦʥʦʯʥʠʢʘ ʦʪ ʦʩʪʝʦʭʦʥʜʨʦʟʘé: ʯʝʤ ʙʦʣʴʰʝ ʯʝʣʦʚʝʢ 

ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʪʠ ʪʦʢʠ, ʥʘʟʳʚʘʝʤʳʝ ʫʯʸʥʳʤʠ çʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʚʠʪʘʤʠʥʘʤʠè, ʪʝʤ ʯʘʱʝ ʦʥ 

ʧʦʪʷʛʠʚʘʝʪʩʷ, ʚʳʪʷʛʠʚʘʷ ʧʦʟʚʦʥʦʯʥʠʢ, ʟʘʱʠʱʘʷ ʝʛʦ ʠ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʦʪ ʩʪʘʨʝʥʠʷ. ʉʘʤ ʩʧʦʩʦʙ 

ʥʝʚʝʨʦʷʪʥʦ ʧʨʦʩʪʦʡ ï ʵʪʦ ʧʨʠʚʳʯʢʘ ʯʠʩʪʠʪʴ ʟʫʙʳ, ʩʪʦʷ ʥʘ ʢʦʣʶʯʝʤ ʣʝʞʘʢʝ ɼʦʢʪʦʨʘ ʈʝʜʦʢʩ (ʧʘʪʝʥʪ 

http://www.redox.ru/
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ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2146122). ʂʦʣʶʯʠʝ ʵʣʝʢʪʨʦʜʳ ʣʝʞʘʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʧʨʝʦʙʨʘʟʫʶʪ ʩʠʣʫ ʪʷʞʝʩʪʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʠʪʘʤʠʥʳ.è 

 

ɸʥʘʣʦʛʠʯʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʠʪʘʤʠʥʳ ʧʨʝʜʣʘʛʘʶʪʩʷ ʦʪ ʤʦʨʱʠʥ, ʦʪ ʙʦʣʠ, ʚʤʝʩʪʦ ʩʠʛʘʨʝʪ, 

ʚʤʝʩʪʦ ʧʠʨʦʞʢʘ ʠ ʪ.ʜ., ʧʨʠʯʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʢʦʣʦʥʘʫʯʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʦʪʚʣʝʢʘʝʪ ʧʦʢʫʧʘʪʝʣʷ 

ʦʪ ʚʳʷʩʥʝʥʠʷ ʨʝʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʪʦʚʘʨʘ. 

ɺ ʨʝʢʣʘʤʝ, ʧʝʨʝʜʘʚʘʚʰʝʡʩʷ ʨʘʜʠʦʢʘʥʘʣʦʤ çɽʚʨʦʧʘ ʇʣʶʩ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜè, ʫʪʚʝʨʞʜʘ-

ʣʦʩʴ ʜʘʞʝ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʠʪʘʤʠʥʳ ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʘʢʘʜʝʤʠʢʦʤ, ʥʦʙʝʣʝʚʩʢʠʤ ʣʘʫʨʝʘʪʦʤ 

ɺʠʪʘʣʠʝʤ ɻʠʥʟʙʫʨʛʦʤ, ʘ ʫʢʘʟʘʥʥʘʷ ʩʢʘʟʢʘ ʜʦʢʪʦʨʘ Redox ʫʜʦʩʪʦʝʥʘ ʝʛʦ ʧʨʝʤʠʠ. ɺ ʥʘʨʫʰʝʥʠʠ ʧ. 

3 ʩʪ. 5 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʨʝʢʣʘʤʝè, ʧʦʜʦʙʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʜʝʣʘʣʦʩʴ ʙʝʟ ʚʩʷʢʠʭ ʦʩʥʦʚʘʥʠʡ 

ʠ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷ ï ʅ.ʀ. ɻʠʥʟʙʫʨʛ, ʚʜʦʚʳ ɺ.ʃ. ɻʠʥʟʙʫʨʛʘ. ʉʦʛʣʘʩʥʦ ʩʦʦʙʱʝʥʠʶ 

ɽ.ɸ. ɸʥʜʨʶʰʠʥʘ, ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʘʚʣʝʥʠʷ ʬʦʥʜʘ çʋʩʧʝʭʠ ʬʠʟʠʢʠè, ʦʩʥʦʚʘʥʥʦʛʦ ɺ.ʃ. ɻʠʥʟ-

ʙʫʨʛʦʤ ʚ 2004 ʛʦʜʫ, ʵʪʠʤ ʬʦʥʜʦʤ ʚ 2006 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʸʥʥʦʛʦ ʢʦʥʢʫʨʩʘ ʥʘʫʯʥʦ-ʧʦʧʫ-

ʣʷʨʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʘʷ ʩʪʘʪʴʷ ɹʫʛʨʦʚʘ ʉ.ʃ. çʉʢʘʟʢʘ ʬʠʟʠʢʦʚè ʦ 

ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ. ʇʨʠ ʵʪʦʤ ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʡ ʨʝʯʠ ʦ ʤʝʜʠʮʠʥʩʢʠʭ 

ʤʝʪʦʜʠʢʘʭ ʪʠʧʘ çʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʠʪʘʤʠʥʦʚè, ʧʦʩʢʦʣʴʢʫ ʩʘʤ ʵʪʦʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʤʘʨʢʝʪʠʥʛʦʚʳʡ 

ʪʝʨʤʠʥ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʬʠʟʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʣʠ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʝ. 

ʈʝʢʣʘʤʠʨʫʝʤʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ çʈʝʜʦʢʩè ʤʝʪʦʜʠʢʠ çʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʠʪʘʤʠʥʦʚè ʥʝ ʦʙʦʩʥʦ-

ʚʘʥʳ ʥʘʜʣʝʞʘʱʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ 

çGood Clinical Practiceè, ʨʝʟʫʣʪɹʘʪʳ ʢʦʪʦʨʳʭ ʙʳʣʠ ʙʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʞʫʨʥʘʣʘʭ. ʅʘ ʩʘʡʪʝ www.redox.ru ʩʦʦʙʱʘʝʪʩʷ ʣʠʰʴ ʦ ʨʝʬʝʨʘʪʝ ʚʳʧʫʩʢʥʠʮʳ 
ʛʠʤʥʘʟʠʠ ˉ 1 ɹʫʛʨʦʚʦʡ ɽ.ʉ. çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʚʠʪʘʤʠʥʳè, ʟʘʥʷʚʰʝʤ 1-ʝ ʤʝʩʪʦ ʚ ʢʦʥʢʫʨʩʝ 

ʨʝʬʝʨʘʪʦʚ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. ʋʢʘʟʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʟʘʛʘʜʦʯʥʦʡ çʥʘʫʯʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʘʱʠʭʩʷè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʯʠʪʝʣʷ ʙʠʦʣʦʛʠʠ, ʢ.ʙ.ʥ. ʃʝʤʙʠʢ ɾ.ʃ., ʛʝʥʝʨʘʣʴʥʦʛʦ 

ʜʠʨʝʢʪʦʨʘ çʈʝʜʦʢʩè ɹʫʛʨʦʚʘ ʉ.ʃ. ʠ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʬʠʟʠʦʣʦʛʠʠ ʅɻʄɸ, ʜ.ʤ.ʥ. ʄʫʭʠʥʦʡ ʀ.ɺ. 

ʆʙʩʫʞʜʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʠʪʘʤʠʥʦʚ ʚ ʩʚʷʟʠ ʩ ʷʚʣʝʥʠʝʤ ʞʠʚʦʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʙʳʣʦ 

ʠʥʠʮʠʠʨʦʚʘʥʦ ʩʦʪʨʫʜʥʠʢʘʤʠ çʈʝʜʦʢʩè ʠ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʚ ʥʝʢʦʪʦʨʳʭ ʰʢʦʣʘʭ ʛ. ʅʠʞʥʝʛʦ 

ʅʦʚʛʦʨʦʜʘ, ʥʘʧʨʠʤʝʨ, ʚ ʰʢʦʣʝ ˉ 40 (ʚ 2011ï2012 ʫʯʝʙʥʦʤ ʛʦʜʫ). ʆʜʥʘʢʦ ʚʩʸ ʵʪʦ ʜʝʣʘʝʪʩʷ ʩʢʦʨʝʝ 

ʚ ʨʝʢʣʘʤʥʳʭ, ʯʝʤ ʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ, ʘ ʰʢʦʣʴʥʳʡ ʨʝʬʝʨʘʪ, ʜʘʞʝ ʚʳʧʦʣʥʝʥʥʳʡ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʦʩʪʝʧʝʥʸʥʥʳʭ ʣʠʮ, ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʫʯʥʦʡ ʛʘʨʘʥʪʠʝʡ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʤʝʪʦʜʠʢ. 

ʂ ʩʯʘʩʪʴʶ, ʧʦʣʝʟʥʦʩʪʴ ʧʨʦʩʪʳʭ ʤʘʩʩʘʞʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʥʘʰʝ ʚʨʝʤʷ ʦʯʝʚʠʜʥʘ ʙʝʟ ʥʘʫʯʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʦʜʦʙʥʳʝ ʪʦʚʘʨʳ ʙʝʟʦʧʘʩʥʳ, ʠ ʤʥʦʛʠʝ ʣʶʜʠ, ʥʝ ʦʩʦʙʝʥʥʦ ʟʘʙʦʪʷʱʠʝʩʷ ʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʘ/ʢʘʯʝʩʪʚʦ, ʚʧʦʣʥʝ ʜʦʚʦʣʴʥʳ ʧʦʢʫʧʢʘʤʠ ʩ ʵʤʙʣʝʤʦʡ REDOX. ɺʣʘʜʝʣʴʮʳ 

çʈʝʜʦʢʩè ʨʘʩʩʯʠʪʳʚʘʶʪ ʠʤʝʥʥʦ ʥʘ ʪʘʢʠʭ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʚʚʦʜʷʪ ʠʭ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʧʨʠʧʠʩʳʚʘʷ 

ʪʦʚʘʨʘʤ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʪʝ ʥʝ ʦʙʣʘʜʘʶʪ, ʠʣʠ ʭʘʨʘʢʪʝʨʠʟʫʷ ʪʦʚʘʨʳ ʤʘʣʦʩʦʜʝʨʞʘʪʝʣʴʥʳʤʠ 

ʬʨʘʟʘʤʠ, ʩʦʟʜʘʶʱʠʤʠ ʠʣʣʶʟʠʶ ʥʘʫʯʥʦʩʪʠ ʠ ʧʦʣʝʟʥʦʩʪʠ. ʂʘʢ ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ, ʩʢʘʞʝʤ, ʦʪ 

ʤʘʩʩʘʞʥʦʛʦ ʢʦʣʴʮʘ ʥʘ ʧʘʣʝʮ, ʝʩʣʠ ʚ ʢʘʨʤʘʥʝ ʝʩʪʴ ʣʠʰʥʠʝ ʜʝʥʴʛʠ, ʘ ʚ ʛʦʣʦʚʝ ʚʜʨʫʛ ʚʦʟʥʠʢʣʦ 

çʩʢʘʟʦʯʥʦʝè ʫʙʝʞʜʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ çʨʘʟʤʠʥʢʘ ʧʘʣʴʮʝʚ ʙʠʦʪʨʝʥʘʞʝʨʦʤ ʕʃɽʂʊʈʀʏɽʉʂʀɽ 

ɺʀʊɸʄʀʅʓ ʫʣʫʯʰʘʝʪ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʷʪʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ ʊʆʂɸʄʀ ʈɽɼʆʂʉ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʟʘ ʩʯʸʪ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʞʠ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʙʠʦʪʨʝʥʘʞʝʨʘè. ʆʜʥʘʢʦ ʠʤʝʷ ʚ ʚʠʜʫ ʠ ʜʨʫʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʦʢʫʧʘʪʝʣʝʡ, ʭʦʪʝʣʦʩʴ ʙʳ, 

ʯʪʦʙʳ ʚʤʝʩʪʦ ʩʦʤʥʠʪʝʣʥɹʳʭ ʩʢʘʟʦʢ ʦʧʠʩʘʥʠʝ ʪʦʚʘʨʦʚ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʢʘʟʘʥʠʝʤ ʠʭ ʨʝʘʣʴʥʳʭ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʧʫʪʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʊʘʢʦʝ ʧʦʞʝʣʘʥʠʝ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çɹʦʣʴʰʦʡ ʦʙʤʘʥ ʟʘ ʚʘʰʠ ʜʝʥʴʛʠè ʚ ʛʘʟʝʪʝ çʅʠʞʝʛʦʨʦʜʩʢʠʡ 

ʨʘʙʦʯʠʡè ʦʪ 7 ʬʝʚʨʘʣʷ 2012 ʛʦʜʘ ʚʳʩʢʘʟʘʣʘ ʞʫʨʥʘʣʠʩʪ ʀʨʠʥʘ ʉʣʘʚʠʥʘ (ʄʫʨʘʭʪʘʝʚʘ), ʥʘʯʘʚ 

ʵʢʩʧʝʨʪʠʟʫ ʩʢʘʟʦʢ ʦʙ çʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʠʪʘʤʠʥʘʭè ʠ ʦʙʲʝʢʪʠʚʥʦ ʦʙʨʠʩʦʚʘʚ ʯʫʜʦʜʝʡʩʪʚʝʥʥʳʝ 

ʨʝʢʣʘʤʫ ʠ ʪʦʚʘʨʳ ʢʦʤʧʘʥʠʠ çʈʝʜʦʢʩè. ɺ ʦʪʚʝʪ ʧʦʩʣʝʜʥʷʷ ʧʨʝʜʲʷʚʠʣʘ ʞʫʨʥʘʣʠʩʪʫ ʩʫʜʝʙʥʳʡ ʠʩʢ 

ʥʘ ʜʚʘ ʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ. ɺ ʥʘʯʘʣʝ ʠʶʣʷ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʨʘʡʦʥʥʳʡ ʩʫʜ ʫʜʦʚʣʝʪʚʦʨʠʣ ʭʦʜʘʪʘʡʩʪʚʦ 

çʈʝʜʦʢʩè ʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ ʫʢʘʟʘʥʥʦʡ ʛʘʟʝʪʥʦʡ ʩʪʘʪʴʠ, ʥʘʟʥʘʯʠʚ ʦʯʝʨʝʜʥʦʝ 

ʟʘʩʝʜʘʥʠʝ ʥʘ ʩʝʥʪʷʙʨʴ, ʘ ʧʦʪʦʤ ʦʪʣʦʞʠʚ ʥʘ ʥʝʦʧʨʝʜʝʣʸʥʥʳʡ ʩʨʦʢ. ʍʦʯʝʪʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʩʫʜ 

ʦʪʢʣʦʥʠʪ ʧʨʝʪʝʥʟʠʠ ʢ ʞʫʨʥʘʣʠʩʪʫ, ʯʝʩʪʥʦ ʚʳʧʦʣʥʠʚʰʝʤʫ ʩʚʦʡ ʜʦʣʛ ʧʦ ʜʦʚʝʜʝʥʠʶ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʦ ʥʘʩʝʣʝʥʠʷ. (ʆʪʢʨʳʪʦʝ ʧʠʩʴʤʦ ʚ ʧʦʜʜʝʨʞʢʫ ʀʨʠʥʳ ʉʣʘʚʠʥʦʡ, 

ʧʦʜʧʠʩʘʥʥʦʝ ʙʦʣʝʝ 40 ʫʯʸʥʳʤʠ ʠ ʥʘʫʯʥʳʤʠ ʞʫʨʥʘʣʠʩʪʘʤʠ, ʩʤ. ʚ çʊʨʦʠʮʢʦʤ ʚʘʨʠʘʥʪʝè ʦʥʣʘʡʥ 
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ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ ʥʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʩʠʪʫʘʮʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʣʞʝʥʘʫʢʠ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʘ, ʘ ʚ ʧʦʜʜʝʨʞʢʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʫʨʥʘ-

ʣʠʩʪʘ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʩʦʤʥʝʚʘʪʴʩʷ. ʆʜʥʘʢʦ ʤʝʜʠʮʠʥʳ ʥʘʫʢʦʦʙʨʘʟʥʳʭ ʩʢʘʟʦʢ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʥʘʞʠʪʴʩʷ ʥʘ ʥʝʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠʣʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʣʝʥʫ ʧʨʘʚʝʜʥʳʭ ʟʘʙʣʫʞʜʝʥʠʡ, ʥʝ ʯʫʞʜʘʶʪʩʷ ʚ 

ʈʦʩʩʠʠ ʠ ʤʥʦʛʠʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʥʠʢʠ, ʠʤʝʶʱʠʝ ʫʯʸʥʳʝ ʩʪʝʧʝʥʠ, ʣʘʙʦʨʘʪʦʨʠʠ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ 

ʧʫʙʣʠʢʘʮʠʠ, ʧʦʭʦʞʠʝ ʥʘ ʥʘʫʯʥʳʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ 

ʧʘʜʝʥʠʝʤ ʫʨʦʚʥʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʘʥʪʠʥʘʫʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʉʄʀ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʙʝʟʜʝʷʪʝʣʴʥʦʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʛʦ 

ʧʨʦʩʚʝʪʠʪʝʣʴʩʪʚʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʦʪʜʝʣʴʥʦʡ ʩʪʘʪʴʠ, ʘ ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʫʯʥʦ-ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʣʟɹʷ ʦʛʨʘʥʠ-

ʯʠʚʘʪʴ ʫʢʘʟʘʥʠʝʤ ʥʘ ʦʯʝʚʠʜʥʳʝ çʩʚʝʨʭʥʘʫʯʥʳʝè ʧʝʨʝʛʠʙʳ, ʣʦʛʠʯʝʩʢʠʝ ʠʟʲʷʥʳ ʠʣʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʥʝʜʦʯʸʪʳ, ʧʦʩʢʦʣʢɹʫ ʯʘʩʪʴ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ 

ʠ ʚʘʞʥʦʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ. 
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ʏʝʨʪʦʢ ɹ.ɽ. çʇʦʣʝʪ ʥʘ ʄʘʨʩ ʚʦʟʤʦʞʝʥ, ʥʦ ʥʝ ʥʫʞʝʥè
50

 

 

99-ʣʝʪʥʠʡ ʩʧʦʜʚʠʞʥʠʢ ʉʝʨʛʝʷ ʂʦʨʦʣʝʚʘ, 

ʢʣʘʩʩʠʢ ʢʦʩʤʦʥʘʚʪʠʢʠ ɹʦʨʠʩ ʏʝʨʪʦʢ ʨʘʩʩʢʘʟʘʣ 

çɻʘʟʝʪʝ.Ruè ʦ 12 ʘʧʨʝʣʷ 1961 ʛʦʜʘ, ʦʙ ʦʩʚʦʝʥʠʠ 

ʄʘʨʩʘ, ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʘʟʳ ʥʘ ʃʫʥʝ ʠ ʦ ʪʦʤ, 

ʯʪʦ ʥʫʞʥʦ ʈʦʩʩʠʠ, ʯʪʦʙʳ ʫʜʝʨʞʘʪʴʩʷ ʚ ʧʷʪʝʨ-

ʢʝ ʚʝʜʫʱʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʪʨʘʥ. 

ï ʂʘʢ ʜʣʷ ʚʘʩ ʧʨʦʰʝʣ ʜʝʥʴ 12 ʘʧʨʝʣʷ 

1961 ʛʦʜʘ? 
ï ɺʩʝʥʘʨʦʜʥʦʝ ʣʠʢʦʚʘʥʠʝ 12 ʘʧʨʝʣʷ 1961 

ʛʦʜʘ ʩʨʘʚʥʠʚʘʶʪ ʧʦ ʤʘʩʰʪʘʙʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʚ-

ʰʝʛʦ ʩ ɼʥʝʤ ʇʦʙʝʜʳ 9 ʤʘʷ 1945 ʛʦʜʘ. ʊʘʢʦʝ 

ʩʨʘʚʥʝʥʠʝ ʧʨʠ ʚʥʝʰʥʝʤ ʩʭʦʜʩʪʚʝ ʤʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʥʝʧʨʘʚʦʤʝʨʥʳʤ. ɼʝʥʴ ʇʦʙʝʜʳ ʙʳʣ 

ʥʝʠʟʙʝʞʥʳʤ, ʜʦʣʛʦʞʜʘʥʥʳʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʥʳʤ ʩʘʤʦʡ ʠʩʪʦʨʠʝʡ ʧʨʘʟʜʥʠʢʦʤ çʩʦ ʩʣʝʟʘʤʠ 

ʥʘ ʛʣʘʟʘʭè ʜʣʷ ʚʩʝʛʦ ʥʘʨʦʜʘ. ʆʬʠʮʠʘʣʴʥʦʝ ʦʙʲʷʚ-

ʣʝʥʠʝ ʦʙ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʧʦʙʝʜʝ ï ʦ ʧʦʜʧʠʩʘʥʠʠ 

ʘʢʪʘ ʦ ʙʝʟʦʛʦʚʦʨʦʯʥʦʡ ʢʘʧʠʪʫʣʷʮʠʠ ɻʝʨʤʘʥʠʠ ï 

ʧʦʩʣʫʞʠʣʦ ʩʠʛʥʘʣʦʤ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʚʳʨʘʞʝʥʠʷ 

ʚʦʩʪʦʨʛʦʚ ʠ ʛʦʨʷ. ʄʘʩʩʦʚʦʝ ʪʦʨʞʝʩʪʚʦ ʙʳʣʦ 

ʠʩʪʦʨʠʯʝʩʢʠ ʟʘʢʦʥʦʤʝʨʥʳʤ. 

ʇʦʜʛʦʪʦʚʢʘ ʧʦʣʝʪʘ ʯʝʣʦʚʝʢʘ ʚ ʢʦʩʤʦʩ ʙʳʣʘ ʟʘʩʝʢʨʝʯʝʥʘ, ʢʘʢ ʠ ʚʩʝ ʥʘʰʠ ʢʦʩʤʠʯʝʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ. ʉʦʦʙʱʝʥʠʝ ʦ ʧʦʣʝʪʝ ʚ ʢʦʩʤʦʩ ʥʠʢʦʤʫ ʥʝ ʠʟʚʝʩʪʥʦʛʦ ʤʘʡʦʨʘ ɻʘʛʘʨʠʥʘ ʜʣʷ ʞʠʪʝʣʝʡ 

ɿʝʤʣʠ ʙʳʣʦ ʧʦʣʥʦʡ ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ ʠ ʚʳʟʚʘʣʦ ʣʠʢʦʚʘʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʄʦʩʢʚʠʯʠ ʚʳʰʣʠ ʥʘ 

ʫʣʠʮʳ, ʟʘʧʦʣʥʠʣʠ ʂʨʘʩʥʫʶ ʧʣʦʱʘʜʴ, ʫʣʳʙʘʣʠʩʴ, ʥʝʩʣʠ ʩʘʤʦʜʝʣʴʥʳʝ ʧʣʘʢʘʪʳ: çɺʩʝ ʚ ʢʦʩʤʦʩ!è 

ʊʦʨʞʝʩʪʚʦʚʘʣʘ ʚʩʷ ʩʪʨʘʥʘ! ʇʦʣʝʪ ʧʝʨʚʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʢʦʩʤʦʩ, ʫʩʧʝʭ ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ ʷʚʠʣʠʩʴ ʩʪʠʤʫʣʦʤ ʤʦʨʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ. çʍʨʫʱʝʚʩʢʘʷ ʦʪʪʝ-

ʧʝʣʴè ʫʞʝ ʰʣʘ ʥʘ ʫʙʳʣʴ, ʜʘʚʘʣʦ ʩʝʙʷ ʯʫʚʩʪʚʦʚʘʪʴ ʠʜʝʦʣʦʛʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ çʭʦʣʦʜʥʦʡ ʚʦʡʥʳè. 

ʇʦʣʝʪ ɻʘʛʘʨʠʥʘ ʩʥʦʚʘ ʚʩʝʣʠʣ ʥʘʜʝʞʜʳ ʥʘ ʩʚʝʪʣʦʝ ʙʫʜʫʱʝʝ. ɽʱʝ ʪʨʫʜʥʦ ʙʳʣʦ ʦʩʦʟʥʘʪʴ, ʯʪʦ 

ʢʦʥʢʨʝʪʥʦ ʜʘʝʪ ʧʦʣʝʪ ʯʝʣʦʚʝʢʘ ʚ ʢʦʩʤʦʩ ʆʪʝʯʝʩʪʚʫ ʠ ʯʝʣʦʚʝʯʝʩʪʚʫ, ʥʦ ʢʘʞʜʳʡ ʛʨʘʞʜʘʥʠʥ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʧʦʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ ʣʠʯʥʦ ʧʨʠʯʘʩʪʥʳʤ ʢ ʚʝʣʠʢʦʤʫ ʩʚʝʨʰʝʥʠʶ: ʥʝ ʘʤʝʨʠʢʘʥʝʮ 

ʠʣʠ ʝʚʨʦʧʝʝʮ, ʘ ʥʘʰ, ʩʤʦʣʝʥʩʢʠʡ, ʪʨʫʜʘʤʠ ʥʘʰʠʭ ʫʯʝʥʳʭ ʠ ʫʩʠʣʠʷʤʠ ʚʩʝʛʦ ʥʘʨʦʜʘ ʩʦʚʝʨʰʠʣ 

ʵʪʦʪ ʧʦʜʚʠʛ. 

ʗ ʥʝ ʙʳʣ ʚ ʄʦʩʢʚʝ ʥʠ 9 ʤʘʷ 1945 ʛʦʜʘ, ʥʠ ʚ ʜʥʠ ʪʨʠʫʤʬʘʣʴʥʦʡ ʚʩʪʨʝʯʠ ɻʘʛʘʨʠʥʘ. ɺ ʘʧʨʝʣʝ 

1961 ʛʦʜʘ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ɻʘʛʘʨʠʥʘ ʉ.ʇ. ʂʦʨʦʣʝʚ ʤʝʥʷ ʠ ʩʚʦʝʛʦ ʧʝʨʚʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʄʠʰʠʥʘ 

ʦʩʪʘʚʠʣ ʥʘ ʧʣʦʱʘʜʢʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʦʯʝʨʝʜʥʦʡ ʥʦʚʦʡ ʙʦʝʚʦʡ ʨʘʢʝʪʳ ʈ9. çʍʦʣʦʜʥʘʷ ʚʦʡʥʘè 

ʥʘʙʠʨʘʣʘ ʦʙʦʨʦʪʳ. ʇʦʜʨʦʙʥʦʩʪʠ ʦ ʜʝʤʦʥʩʪʨʘʮʠʷʭ ʚ ʄʦʩʢʚʝ, ʧʨʠʝʤʝ ʚ ʂʨʝʤʣʝ ʠ ʚʦʩʪʦʨʞʝʥʥʳʭ 

ʦʪʢʣʠʢʘʭ ʤʠʨʘ ʤʳ ʫʟʥʘʚʘʣʠ ʠʟ ʨʝʧʦʨʪʘʞʝʡ ʃʝʚʠʪʘʥʘ. 

ï ʂʘʢʠʤʠ ʚʠʜʝʣʠʩʴ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʦʩʚʦʝʥʠʷ ʢʦʩʤʦʩʘ ʚ 60ï70-ʝ ʛʦʜʳ? 

ʅʘʩʢʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʛʥʦʟʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ? 
ï ʇʨʝʜʩʢʘʟʘʪʴ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʩ ʙʦʣʴʰʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʤʦʞʥʦ ʣʠʰʴ ʥʘ 

ʙʣʠʞʘʡʰʠʝ 10ï15 ʣʝʪ. ʃʶʙʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʜʦ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʚʟʷʪʦ ʠ ʥʝʦʙʲʝʢʪʠʚʥʦ. 

ʄʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ ʜʦʧʫʩʢʘʣʠ ʦʰʠʙʢʠ ʚ ʧʨʦʛʥʦʟʘʭ ʙʫʜʫʱʝʛʦ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʅʘʧʨʠʤʝʨ, 

ʣʦʨʜ ʂʝʣʴʚʠʥ ʟʘ 15 ʣʝʪ ʜʦ ʧʦʣʝʪʘ ʙʨʘʪʴʝʚ ʈʘʡʪ ʟʘʷʚʠʣ, ʯʪʦ çʩʦʟʜʘʥʠʝ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ ʥʝʚʦʟʤʦʞʥʦè, ʠ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʩʢʦʨʦ çʙʫʜʝʪ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʥʪʛʝʥʦʚʩʢʠʝ 

ʣʫʯʠ ï ʬʠʢʮʠʷè. ʕʨʥʝʩʪ ʈʝʟʝʨʬʦʨʜ, ʧʝʨʚʳʡ ʫʯʝʥʳʡ, ʢʦʪʦʨʳʡ ʨʘʩʱʝʧʠʣ ʘʪʦʤʥʦʝ ʷʜʨʦ, ʟʘ 15 ʣʝʪ 
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ɹʦʨʠӢʩ ɽʚʩʝӢʝʚʠʯ ʏʝʨʪʦӢʢ 
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ʜʦ ʚʟʨʳʚʘ ʧʝʨʚʦʡ ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʩʢʘʟʘʣ: çʕʥʝʨʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʷʜʝʨʥʦʛʦ 

ʨʘʩʧʘʜʘ, ʥʘʩʪʦʣʴʢʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʯʪʦ ʣʶʙʦʡ, ʢʪʦ ʨʘʩʩʯʠʪʳʚʘʝʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʦʪ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ, ʧʨʝʜʘʝʪʩʷ ʧʫʩʪʳʤ ʤʝʯʪʘʤè. ʇʨʘʢʪʠʯʝʩʢʠ ʪʘʢʫʶ ʞʝ 

ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʣ ʠ ʚʝʣʠʢʠʡ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ. 

ɺ 1965 ʛʦʜʫ, ʧʦʩʣʝ ʪʨʠʫʤʬʘʣʴʥʳʭ ʧʦʣʝʪʦʚ çɺʦʩʪʦʢʦʚè ʠ çɺʦʩʭʦʜʦʚè, ʉʝʨʛʝʡ ʇʘʚʣʦʚʠʯ 

ʂʦʨʦʣʝʚ ʦʩʪʘʚʘʣʩʷ ʚʝʣʠʢʠʤ ʪʨʝʟʚʦʤʳʩʣʷʱʠʤ ʛʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ. ʅʦ ʠ ʝʛʦ ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ 

ʥʝ ʧʦʢʠʜʘʣʠ ʯʫʚʩʪʚʘ ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʫʚʣʝʯʝʥʥʦʩʪʠ. 

ʅʝ ʚ ʰʫʪʢʫ, ʘ ʚʩʝʨʴʝʟ ʦʥ ʛʦʚʦʨʠʣ, ʯʪʦ ʣʝʪ ʯʝʨʝʟ ʜʝʩʷʪʴïʜʚʘʜʮʘʪʴ ʟʘ ʚʳʜʘʶʱʠʝʩʷ ʟʘʩʣʫʛʠ 

ʪʨʫʜʷʱʠʝʩʷ ʙʫʜʫʪ ʣʝʪʘʪʴ ʚ ʢʦʩʤʦʩ ʧʦ ʧʨʦʬʩʦʶʟʥʳʤ ʧʫʪʝʚʢʘʤ. 

ɺ ʪʦʤ ʞʝ 1965 ʛʦʜʫ ʚʳʜʘʶʱʠʡʩʷ ʢʦʥʩʪʨʫʢʪʦʨ ʨʘʢʝʪ ɺʝʨʥʝʨ ʬʦʥ ɹʨʘʫʥ ʚ ʠʥʪʝʨʚʴʶ ʟʘʷʚʠʣ, 

ʯʪʦ ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʙʠʣʝʪ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ ʥʘ ʃʫʥʫ ʙʫʜʝʪ ʩʪʦʠʪʴ 5000 ʜʦʣʣʘʨʦʚ. ʅʠʢʪʦ ʠʟ 

ʫʯʝʥʳʭ ʥʝ ʩʧʦʨʠʣ ʩ ʧʨʦʛʥʦʟʦʤ ʎʠʦʣʢʦʚʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʦʥ ʩʜʝʣʘʣ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ, ʯʪʦ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʦʩʪʘʥʝʪʩʷ ʚʝʯʥʦ ʚ ʩʚʦʝʡ ʢʦʣʳʙʝʣʠ, ʥʘ ɿʝʤʣʝ, ʘ ʨʘʩʩʝʣʠʪʩʷ ʧʦ ʚʩʝʡ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʝ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʝʡʰʠʭ ʧʨʦʛʥʦʟʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, ʥʝ ʧʦʪʝʨʷʚʰʠʭ ʩʚʦʝʡ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʩʝʡʯʘʩ, ʥʦ ʧʦʢʘ ʦʯʝʥʴ ʜʘʣʝʢʠʭ ʦʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ çʉʧʝʡʩ-ʰʘʪʪʣè ʫʯʝʥʳʝ ʠ ʵʢʦʥʦʤʠʩʪʳ ʩʯʠʪʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʧʳʪʘ ʘʚʠʘʮʠʠ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʤʥʦʛʦʨʘʟʦʚʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʠ ʫʜʝʰʝʚʠʪ 

ʧʦʣʝʪʳ ʚ ʢʦʩʤʦʩ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʦ ʚʨʝʤʝʥʘ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʠ ʢʨʠʤʠʥʘʣʴʥʳʭ ʨʝʬʦʨʤ 90-ʭ ʛʦʜʦʚ 

ʥʘʰʠ ʨʦʩʩʠʡʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʫʞʠ ʥʝ ʞʘʣʝʣʠ ʜʝʥʝʛ ʥʘ ʦʧʣʘʪʫ ʢʦʥʩʫʣʴʪʘʮʠʡ çʚʩʝʤʦʛʫʱʠʭè 

ʠ çʚʩʝʧʦʥʠʤʘʶʱʠʭè ʘʤʝʨʠʢʘʥʩʢʠʭ ʵʢʦʥʦʤʠʩʪʦʚ, ʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʘʣʦʛʨʘʤʦʪʥʳʭ ʭʘʧʫʛ. ʅʦ 

ʚ ʄʦʩʢʚʝ ʙʳʣʘ ʚʝʣʠʢʘʷ ʨʳʥʦʯʥʘʷ ʵʡʬʦʨʠʷ. ʊʘʢ ʚʦʪ, ʵʪʠ çʤʥʦʛʦʦʧʳʪʥʳʝè ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʵʢʦʥʦʤʠʩʪʳ, ʧʦʣʫʯʠʚ ʟʘʜʘʥʠʝ ʜʦʢʘʟʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʥʦʛʦʨʘʟʦʚʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʧʦʜʩʯʠʪʘʣʠ, ʯʪʦ ʚʳʚʦʜ ʚ ʢʦʩʤʦʩ 1 ʢʛ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ ʥʘ çʉʧʝʡʩ-ʰʘʪʪʣʝè ʙʫʜʝʪ ʦʙʭʦʜʠʪʴʩʷ ʚ 

ʧʝʨʚʦʝ ʚʨʝʤʷ ʚ 5000 ʜʦʣʣʘʨʦʚ, ʟʘʪʝʤ ʚ 1000 ʜʦʣʣʘʨʦʚ ʠ ʧʨʠ ʙʦʣʝʝ 100 ʧʦʣʝʪʦʚ ʚ ʛʦʜ ï 100 

ʜʦʣʣʘʨʦʚ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʤʝʨʠʢʘʥʮʳ ʚ ʵʪʦʤ ʛʦʜʫ ʧʨʝʢʨʘʪʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʰʘʪʪʣʦʚ. 

ʈʝʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 15 ʜʦ 20 ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ʟʘ 1 ʢʛ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ, ʜʦʩʪʘʚʣʷʝʤʦʛʦ 

ʰʘʪʪʣʘʤʠ ʥʘ ʄʂʉ. ɹʠʣʝʪ ʜʣʷ ʧʦʣʝʪʘ ʥʝ ʥʘ ʃʫʥʫ, ʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʦʨʙʠʪʘʣʴʥʫʶ ʩʪʘʥʮʠʶ ʩ 

ʧʦʤʦʱʴʶ ʨʦʩʩʠʡʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʘʙʣʷ çʉʦʶʟè ʩʪʦʠʪ ʥʝ 5000 ʜʦʣʣʘʨʦʚ, ʦʙʝʱʘʥʥʳʝ ʬʦʥ 

ɹʨʘʫʥʦʤ, ʘ 30 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. 

ɼʣʷ ʢʦʩʤʦʥʘʚʪʠʢʠ ʥʘʯʘʣʘ XXI ʚʝʢʘ ʩʪʦʠʤʦʩʪʴ ʚʳʚʦʜʘ 1 ʢʛ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ (ʧʦ 

ʙʝʩʧʠʣʦʪʥʳʤ ʧʨʦʛʨʘʤʤʘʤ) ʩʦʩʪʘʚʣʷʝʪ 20ï25 ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ, ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʫʶ ʦʨʙʠʪʫ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 30ï50 ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ. ʗ ʥʝ ʤʦʛʫ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʜʝʰʝʚʣʝʥʠʝ 

ʚʳʚʦʜʘ ʚ ʢʦʩʤʦʩ ʧʦʣʝʟʥʳʭ ʛʨʫʟʦʚ ʚ ʙʣʠʞʘʡʰʠʝ 50 ʣʝʪ. ʊʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ çʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤè, 

ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʎʠʦʣʢʦʚʩʢʠʤ ʨʘʩʩʝʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʝ ʚ XXI ʚʝʢʝ ʧʦʣʫʯʠʪ ʥʘʯʘʣʦ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʣʫʥʥʦʡ ʙʘʟʳ. 

ï ɸ ʢʘʢʠʤʠ ʪʝʤʧʘʤʠ ʜʦʣʞʥʦ ʠ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʦʩʚʦʝʥʠʝ ʃʫʥʳ ʯʝʣʦʚʝʯʝʩʪʚʦʤ? 
ï ʇʨʠʟʳʚ ʢ ʩʦʟʜʘʥʠʶ ʣʫʥʥʦʡ ʙʘʟʳ ʙʳʣ ʧʨʦʜʝʢʣʘʨʠʨʦʚʘʥ ʉʐɸ ʝʱʝ ʚ 1986 ʛʦʜʫ. ʉ ʪʝʭ ʧʦʨ 

ʧʨʦʰʣʦ ʧʦʯʪʠ 25 ʣʝʪ, ʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʣʫʥʥʦʡ ʙʘʟʳ ʝʱʝ ʥʝ ʥʘʯʠʥʘʣʦʩʴ. ʆʙʲʷʚʣʝʥʦ, ʯʪʦ ʢʦʨʘʙʣʠ 

ʜʣʷ ʙʘʟʳ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʜʦ 2020 ʛʦʜʘ. ʇʦ ʤʦʠʤ ʣʠʯʥʳʤ ʦʮʝʥʢʘʤ, ʝʩʣʠ ʉʐɸ ʙʫʜʫʪ ʩʪʨʦʠʪʴ ʙʘʟʳ ʚ 

ʦʜʠʥʦʯʢʫ, ʘ ʦʥʠ ʥʘ ʵʪʦ ʩʧʦʩʦʙʥʳ, ʪʦ ʨʝʘʣʴʥʦ ʥʘʯʘʣʦ ʚʦʟʤʦʞʥʦ ʚ 2015 ʛʦʜʫ. ʅʘ ʩʦʟʜʘʥʠʝ 

ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʣʫʥʥʦʡ ʙʘʟʳ ʩʦ ʰʪʘʪʦʤ ʚ 8ï12 ʯʝʣʦʚʝʢ ʧʦʪʨʝʙʫʝʪʩʷ 8ï10 ʣʝʪ. ɺ ʣʫʯʰʝʤ 

ʩʣʫʯʘʝ ʪʘʢʘʷ ʙʘʟʘ ʥʘʯʥʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚ 2025 ʛʦʜʫ. 

ʈʦʩʩʠʷ ʧʨʦʝʢʪʠʨʦʚʘʣʘ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʘʟʳ. ʊʘʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝ 

ʧʦʪʨʝʙʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ: ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʝ ʢʦʣʦʥʠʟʘʮʠʷ ʃʫʥʳ ʚʧʦʣʥʝ 

ʧʦ ʩʠʣʘʤ. ʅʦ ʝʩʪʴ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʩ 

ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʝʪʩʷ ʣʶʙʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʞʝʣʘʶʱʝʝ ʠʤʝʪʴ ʩʚʦʶ ʙʘʟʫ ʥʘ ʃʫʥʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʯʪʦ ʈʦʩʩʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ ʙʣʠʞʘʡʰʠʝ 20 ʣʝʪ ʥʝ 

ʩʧʦʩʦʙʥʘ ʩʦʟʜʘʪʴ ʩʚʦʶ ʙʘʟʫ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʣʫʥʥʦʡ ʙʘʟʳ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʵʪʦ ʥʘʮʠʦʥʘʣʴʥʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʦʛʨʘʤʤʘ, ʧʦ 

ʤʘʩʰʪʘʙʘʤ ʧʨʝʚʦʩʭʦʜʷʱʘʷ ʧʨʝʚʨʘʱʝʥʠʝ ʨʘʡʦʥʘ ʉʦʯʠ ʚ ʙʘʟʫ ʟʠʤʥʠʭ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ ʠ ʢʫʨʦʨʪ 

ʥʝ ʭʫʞʝ ʃʘʟʫʨʥʦʛʦ ɹʝʨʝʛʘ. ɺʝʨʦʷʪʥʦ, ʂʠʪʘʡ ʩʦʟʜʘʩʪ ʩʚʦʶ ʙʘʟʫ ʣʝʪ ʥʘ ʧʷʪʴ ʨʘʥʴʰʝ ʈʦʩʩʠʠ. 

ʏʝʪʚʝʨʪʳʤ ʢʦʣʦʥʠʟʘʪʦʨʦʤ ʃʫʥʳ ʙʫʜʝʪ ʀʥʜʠʷ. ɺʦʟʤʦʞʥʦ (ʥʦ ʤʘʣʦʚʝʨʦʷʪʥʦ) ʦʙʲʝʜʠʥʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʈʦʩʩʠʠ ʩ ʫʯʘʩʪʠʝʤ ɽʚʨʦʧʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʣʫʥʥʦʡ ʙʘʟʳ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʄʂʉ. ʅʦ ʣʫʥʥʳʝ ʙʘʟʳ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʄʂʉ, ʤʦʛʫʪ ʠʤʝʪʴ ʪʨʦʡʥʦʝ ʥʘʟʥʘʯʝʥʠʝ: ʥʘʫʯʥʦʝ, ʧʨʦʤʳʰʣʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʚʦʝʥʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ. ʉʦʟʜʘʪʴ ʝʜʠʥʫʶ ʜʣʷ ɿʝʤʣʠ ʣʫʥʥʫʶ ʙʘʟʫ ʤʦʞʥʦ, ʪʦʣʴʢʦ ʧʨʝʦʜʦʣʝʚ 

ʨʘʟʜʝʣʝʥʠʝ ʤʠʨʘ ʥʘ ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ. 
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ï ɼʣʷ ʦʙʳʚʘʪʝʣʝʡ ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ʢʦʩʤʦʩʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥ ʩ ʧʦʣʝʪʦʤ 

ʯʝʣʦʚʝʢʘ ʥʘ ʄʘʨʩ. ʂʘʢ ɺʳ ʩʯʠʪʘʝʪʝ, ʝʩʪʴ ʣʠ ʩʤʳʩʣ ʚ ʧʦʜʛʦʪʦʚʢʝ ʵʢʩʧʝʜʠʮʠʠ ʣʶʜʝʡ ʥʘ 

ʄʘʨʩ? 
ï ʄʦʝ ʪʚʝʨʜʦʝ ʫʙʝʞʜʝʥʠʝ ï ʧʠʣʦʪʠʨʫʝʤʳʝ ʧʦʣʝʪʳ ʥʘ ʄʘʨʩ ʚ XXI ʚʝʢʝ ʪʝʭʥʠʯʝʩʢʠ 

ʚʦʟʤʦʞʥʳ, ʥʦ ʥʝ ʥʫʞʥʳ. ɸʤʙʠʮʠʦʟʥʘʷ ʮʝʣʴ ʥʝ ʦʧʨʘʚʜʘʝʪ ʦʛʨʦʤʥʳʝ ʟʘʪʨʘʪʳ ʠ ʨʠʩʢ. ɿʘʯʝʤ 

ʚʳʢʣʘʜʳʚʘʪʴ ʥʝ ʤʝʥʝʝ 300ï500 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ, ʦʧʣʘʯʠʚʘʷ ʪʨʫʜ ʩʦʪʝʥ ʪʳʩʷʯ ʨʘʙʦʯʠʭ, 

ʠʥʞʝʥʝʨʦʚ, ʫʯʝʥʳʭ, ʝʩʣʠ ʥʘ ʚʩʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʟʝʤʣʷʥ ʚʦʧʨʦʩʳ ʩʧʦʩʦʙʥʳ ʦʪʚʝʪʠʪʴ ʤʘʨʩʠʘʥʩʢʠʝ 

ʨʦʙʦʪʳ, ʫʧʨʘʚʣʷʝʤʳʝ ʫʯʝʥʳʤʠ ʩ ɿʝʤʣʠ? ʄʘʨʩʦʭʦʜʳ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʞʠʟʥʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʄʘʨʩʘ ʥʝʪ. ɼʦ ʢʦʥʮʘ XXI ʚʝʢʘ ʥʘ ʄʘʨʩʝ ʚʳʩʘʜʷʪʩʷ ʝʱʝ 8ï10 ʤʘʨʩʦʭʦʜʦʚ. ʆʥʠ ʥʝ 

ʩʧʝʰʘ ʠʩʩʣʝʜʫʶʪ ʘʪʤʦʩʬʝʨʫ, ʜʠʥʘʤʠʢʫ ʢʣʠʤʘʪʘ ʠ ʛʨʫʥʪ ʧʣʘʥʝʪʳ. 

ɺʧʨʦʯʝʤ, ʝʩʪʴ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ, ʜʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʚ ʵʢʩʧʝʜʠʮʠʠ ʥʘ ʄʘʨʩ ʥʘʜʦ 

ʦʪʧʨʘʚʣʷʪʴ ʣʶʜʝʡ, ʧʨʠʯʝʤ ʥʝ 6ï12 ʯʝʣʦʚʝʢ, ʘ ʪʳʩʷʯʠ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ʊʘʢ, ʚʧʦʣʥʝ ʢʦʤʧʝ-

ʪʝʥʪʥʳʝ ʢʠʪʘʡʩʢʠʝ ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ ʩʧʘʩʪʠ ʢʠʪʘʡʩʢʫʶ ʮʠʚʠʣʠʟʘʮʠʶ (ʘ ʮʠʚʠʣʠʟʘʮʠʷ ʥʘ ɿʝʤʣʝ 

ʥʝʠʟʙʝʞʥʦ ʠʣʠ ʙʳʩʪʨʦ ʜʝʛʨʘʜʠʨʫʝʪ ʠʣʠ ʚʦʦʙʱʝ ʧʦʛʠʙʥʝʪ, ʢʘʢ ʜʠʥʦʟʘʚʨʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ, ʚʦʡʥʳ ʠʣʠ ʫʜʘʨʘ ʤʝʪʝʦʨʠʪʘ). ɼʦ ʚʦʟʤʦʞʥʦʡ ʛʠʙʝʣʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ ʂʠʪʘʡ ʫʩʧʝʝʪ 

ʩʦʟʜʘʪʴ ʥʘ ʄʘʨʩʝ ʧʦʩʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 1000 ʯʝʣʦʚʝʢ. ʆʥʠ ʧʨʠʚʝʟʫʪ ʩ ʩʦʙʦʡ 

ʪʝʭʥʦʣʦʛʠʶ ʠ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʙʫʜʫʱʝʤ ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʥʘ ɿʝʤʣʶ. ʇʣʘʥʝʪʘ ʄʘʨʩ ʥʝ 

ʧʨʠʛʦʜʥʘ ʜʣʷ ʜʣʠʪʝʣʴʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ. ʅʦ ʥʠʯʝʛʦ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʚ ʧʨʝʜʝʣʘʭ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʥʝʪ. ʅʘʜʦ ʧʝʨʝʞʜʘʪʴ ʥʘ ʄʘʨʩʝ. ʇʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ɿʝʤʣʝ ʧʨʠʝʤʣʝʤʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʞʠʟʥʠ çʤʘʨʩʠʘʥʩʢʠʝ ʢʠʪʘʡʮʳè ʥʘʯʥʫʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʥʘ ɿʝʤʣʶ. ʏʝʣʦʚʝʯʝʩʪʚʦ ʥʘʯʥʝʪ 

ʨʘʟʤʥʦʞʘʪʴʩʷ, ʥʦ ʚʩʷ ʥʦʚʘʷ ʧʣʘʥʝʪʘ ʠ ʥʦʚʘʷ ʮʠʚʠʣʠʟʘʮʠʷ ʙʫʜʫʪ ʢʠʪʘʡʩʢʠʤʠ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ, ʨʦʩʩʠʡʩʢʠʝ ʠ ʚʩʷʢʠʝ ʧʨʦʯʠʝ ʧʨʦʝʢʪʳ ʤʘʨʩʠʘʥʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʵʪʠʤ ʢʠʪʘʡʩʢʠʤ ʧʨʦʝʢʪʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʝʣʢʠʤʠ ʣʶʙʠʪʝʣʴʩʢʠʤʠ ʩʦʪʨʷʩʝʥʠʷʤʠ ʚʦʟʜʫʭʘ. 

ɺʦʪ ʪʦʣʴʢʦ ʟʘʩʝʣʝʥʠʝ ʢʠʪʘʡʩʢʦʡ ʨʝʟʝʨʚʘʮʠʠ ʥʘ ʄʘʨʩʝ ʥʘʯʥʝʪʩʷ, ʜʫʤʘʶ, ʥʝ ʨʘʥʴʰʝ ʢʦʥʮʘ 

XXV ʚʝʢʘ. 

ï ʂʘʢ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʢʦʩʤʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ? ʂʘʢ ʜʦʣʛʦ 

ʉʐɸ ʙʫʜʫʪ ʣʠʜʝʨʘʤʠ çʢʦʩʤʠʯʝʩʢʦʡ ʛʦʥʢʠè? ɺʳʡʜʝʪ ʣʠ ʂʠʪʘʡ ʥʘ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ? 

ʂʘʢʦʚʳ ʧʝʨʩʧʝʢʪʠʚʳ ʈʦʩʩʠʠ ʚ ʦʩʚʦʝʥʠʠ ʢʦʩʤʦʩʘ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ? 
ï ʉʐɸ, ʧʨʠ ʚʩʝʭ ʩʚʦʠʭ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʙʣʝʤʘʭ, ʜʦ 30-ʭ ʛʦʜʦʚ XXI ʚʝʢʘ ʙʫʜʫʪ ʦʩʪʘʚʘʪʴʩʷ 

ʩʘʤʦʡ ʤʦʱʥʦʡ ʜʝʨʞʘʚʦʡ ʤʠʨʘ ʚ ʚʦʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʩʘʤʦʡ ʧʝʨʝʜʦʚʦʡ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ. ʅɸʊʆ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʉʐɸ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩʚʦʡ, ʥʦ ʠ ʝʚʨʦʧʝʡʩʢʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʂʦʩʤʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ ʥʘ 

ʙʣʠʞʘʡʰʠʝ 20ï30 ʣʝʪ ʙʫʜʫʪ ʧʨʠʦʨʠʪʝʪʳ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʩʘʤʦʛʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ. ɿʘ ʩʯʝʪ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʈʦʩʩʠʠ ʠ ɽʚʨʦʧʳ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʨʘʙʦʪʘ ʄʂʉ. ʉʘʤʘ ʧʦ ʩʝʙʝ ʄʂʉ 

ʜʣʷ ʉʐɸ ʫʞʝ ʦʩʦʙʦʛʦ ʠʥʪʝʨʝʩʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ. ʏʝʨʝʟ 10ï15 ʣʝʪ, ʧʦʙʠʚ ʨʝʢʦʨʜ ʩʪʘʥʮʠʠ çʄʠʨè, 

ʄʂʉ ʙʫʜʝʪ ʟʘʪʦʧʣʝʥʘ. ʈʦʩʩʠʷ, ɽʚʨʦʧʘ ʠ ʗʧʦʥʠʷ ʙʝʟ ʧʦʜʜʝʨʞʢʠ ʉʐɸ ʧʦʢʘ ʥʝ ʩʧʦʩʦʙʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʙʦʪʫ ʄʂʉ. 

ɼʣʷ ʈʦʩʩʠʠ ʙʫʜʫʱʠʝ ʧʨʦʛʨʘʤʤʳ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ï 

ʧʨʦʙʣʝʤʳ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʠʙʝʨʘʣʴʥʳʭ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ ʨʦʩʩʠʡʩʢʘʷ ʦʙʦʨʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʣʠʰʠʣʘʩʴ ʤʥʦʛʠʭ ʪʳʩʷʯ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ. ɿʘʪʦ ʤʳ ʦʙʦʛʘʪʠʣʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʘʜʨʘʤʠ ʉʐɸ ʠ ɽʚʨʦʧʫ. ʈʝʞʠʤ çʜʠʢʪʘʪʫʨʳè ʧʨʦʣʝʪʘʨʠʘʪʘ ʚ ʈʦʩʩʠʠ ʙʦʣʝʝ 

ʥʝ ʚʦʟʤʦʞʝʥ: ʵʪʫ ʜʠʢʪʘʪʫʨʫ ʧʨʦʩʪʦ ʥʝʢʦʤʫ ʦʩʫʱʝʩʪʚʣʷʪʴ. çɿʦʣʦʪʳʝ ʨʫʢʠè ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʠ ʩʚʝʪʣʳʝ ʤʦʟʛʠ ʠʥʞʝʥʝʨʦʚ-ʵʥʪʫʟʠʘʩʪʦʚ ʙʫʜʫʪ ʜʣʷ ʈʦʩʩʠʠ ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʦʡ 

ʥʝʪ ʚ ʉʐɸ. 

 ɺʤʝʩʪʦ ʟʥʘʤʝʥʠʪʦʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʪʝʣʝʩʢʦʧʘ çʍʘʙʙʣè, ʢʦʪʦʨʳʡ ʙʝʟ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩ 

ʧʦʤʦʱʴʶ çʰʘʪʪʣʦʚè ʧʨʦʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʣʝʪ ʧʷʪʴ, ʥʘ ʦʨʙʠʪʫ ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʥʦʚʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ, 

çɼʞʝʡʤʩ ʋʵʙʙè. ʅʦʚʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʧʨʦʜʦʣʞʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʦʛʘʪʷʪ ʥʘʫʢʫ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʥʦʚʳʭ ʦʪʢʨʳʪʠʡ ʥʘ ʧʣʘʥʝʪʘʭ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʩʧʫʪʥʠʢʘʭ 

ʖʧʠʪʝʨʘ ʠ ʉʘʪʫʨʥʘ. ʄʦʱʥʳʡ ʥʘʫʯʥʳʡ ʘʧʧʘʨʘʪ NASA ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʢʫ, ʥʦ ʠ 

ʩʪʨʘʪʝʛʠʶ ʙʫʜʫʱʝʛʦ ʢʦʩʤʦʥʘʚʪʠʢʠ. ʋʚʳ, ʚ ʈʦʩʩʠʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʥʝʪ ʘʥʘʣʦʛʠʯʥʦʛʦ 

ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʘʧʧʘʨʘʪʘ. ɸʤʝʨʠʢʘʥʩʢʦʝ ʘʛʝʥʪʩʪʚʦ NASA ʦʙʣʝʯʝʥʦ ʙʦʣʴʰʠʤʠ 

ʧʦʣʥʦʤʦʯʠʷʤʠ. ɺʩʝ ʬʝʜʝʨʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʢʦʩʤʦʥʘʚʪʠʢʫ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʯʠʩʪʦ ʚʦʝʥʥʳʭ, 

ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʠʣʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ NASA. ɻʦʜʦʚʦʡ ʙʶʜʞʝʪ NASA ʚ 2009 ʛʦʜʫ ʧʨʝʚʳʰʘʣ 

ʢʦʩʤʠʯʝʩʢʠʡ ʙʶʜʞʝʪ ʈʦʩʩʠʠ ʧʦʯʪʠ ʚ 10 ʨʘʟ. ʇʨʠ ʪʘʢʠʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʚ 

ʙʣʠʞʘʡʰʠʝ 10ï15 ʣʝʪ ʚ ʉʐɸ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʥʦʚʳʡ ʩʚʝʨʭʪʷʞʝʣʳʡ ʠ ʧʠʣʦʪʠʨʫʝʤʳʡ ʢʦʨʘʙʣʠ, ʭʦʪʷ 

ʧʨʝʟʠʜʝʥʪ ʆʙʘʤʘ ʠ ʩʚʝʨʥʫʣ ʣʫʥʥʫʶ ʧʨʦʛʨʘʤʤʫ. 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʂʠʪʘʷ, ʪʦ ʵʪʘ ʩʪʨʘʥʘ ʚ ʙʣʠʞʘʡʰʠʝ 20ï25 ʣʝʪ ʙʫʜʝʪ ʚʢʣʘʜʳʚʘʪʴ ʦʛʨʦʤʥʳʝ 

ʩʨʝʜʩʪʚʘ ʧʦʜ ʣʦʟʫʥʛʦʤ çʜʦʛʥʘʪʴ ʠ ʧʝʨʝʛʥʘʪʴ ɸʤʝʨʠʢʫ ʠ ʈʦʩʩʠʶ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʦʥʘʚʪʠʢʠè. 

ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʠʡ ʂʠʪʘʡ ʩʪʨʦʠʪ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʩ çʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡè. 

ʂʠʪʘʡʩʢʠʤ ʢʦʤʤʫʥʠʩʪʘʤ ʫʜʘʣʦʩʴ ʚ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʧʨʝʚʨʘʪʠʪʴ ʦʪʩʪʘʣʫʶ ʘʛʨʘʨʥʫʶ ʩʪʨʘʥʫ ʩ 

ʛʦʣʦʜʘʶʱʠʤ, ʧʦʣʫʛʨʘʤʦʪʥʳʤ, ʧʦʯʪʠ ʧʦʣʫʪʦʨʘʤʠʣʣʠʘʨʜʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚ ʛʦʩʫʜʘʨʩʪʚʦ, ʦʚʣʘʜʝʚ-

ʰʝʝ ʚʩʝʤʠ ʚʠʜʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʩʩʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ 

ʪʦʚʘʨʦʚ ï ʦʪ ʢʨʦʩʩʦʚʦʢ ʜʦ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ɻʣʘʚʥʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ 

ʂʠʪʘʷ ï ʩʦʟʜʘʪʴ ʦʙʱʝʩʪʚʦ ʥʘ ʙʘʟʝ çʵʢʦʥʦʤʠʢʠ ʟʥʘʥʠʡè. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ʚ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʨʝʰʘʣʠʩʴ ʂʠʪʘʝʤ ʚ ʤʘʩʰʪʘʙʘʭ ʠ ʚ ʩʨʦʢʠ, ʥʝʜʦʩʪʫʧʥʳʝ ʜʨʫʛʠʤ ʛʦʩʫʜʘʨʩʪʚʘʤ, ï 

ʂʠʪʘʡ ʙʫʜʝʪ ʚʪʦʨʦʡ ʜʝʨʞʘʚʦʡ, ʩʧʦʩʦʙʥʦʡ ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʘʣʴʥʦʝ çʛʦʩʧʦʜʩʪʚʦ ʚ ʢʦʩʤʦʩʝè. ʆʜʥʠʤ 

ʠʟ ʨʝʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʬʝʥʦʤʝʥʘʣʴʥʳʝ ʫʩʧʝʭʠ ʂʠʪʘʷ, ʷʚʣʷʝʪʩʷ ʠʜʝʦʣʦʛʠʯʝʩʢʦʝ, 

ʧʦʣʠʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʠ ʥʝ ʨʠʪʦʨʠʯʝʩʢʠʡ, ʘ ʧʦʜʣʠʥʥʳʡ ʵʥʪʫʟʠʘʟʤ ʚ ʦʚʣʘʜʝʥʠʠ ʟʥʘʥʠʷʤʠ ʠ 

ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɿʘʡʜʠʪʝ ʚ ʣʶʙʦʡ ʨʦʩʩʠʡʩʢʠʡ ʩʘʣʦʥ-ʤʘʛʘʟʠʥ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ʐʠʨʦʯʘʡʰʠʡ 

ʘʩʩʦʨʪʠʤʝʥʪ ʥʘ ʣʶʙʦʡ ʚʢʫʩ ʠ ʥʘ ʣʶʙʦʡ ʢʘʨʤʘʥ. ʅʦ ʥʠ ʦʜʥʦʛʦ, ʜʘʞʝ ʧʨʦʩʪʝʡʰʝʛʦ, ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʠʙʦʨʘ çʉʜʝʣʘʥʦ ʚ ʈʦʩʩʠʠè ʥʝ ʥʘʡʜʝʪʝ: 90 ʧʨʦʮʝʥʪʦʚ çʩʜʝʣʘʥʦ ʚ ʂʠʪʘʝè. ʂʠʪʘʡʩʢʘʷ ʩʪʨʘʪʝʛʠʷ 

ʩʦʟʜʘʥʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʧʣʘʮʜʘʨʤʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʙʫʜʫʱʝʤ 

ʧʨʠʥʮʠʧʘ çʛʦʩʧʦʜʩʪʚʘ ʚ ʢʦʩʤʦʩʝè. ʈʦʩʩʠʷ ʧʦʢʘ ʥʝ ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ, ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʦʙʱʝʩʪʚʦ. 

ɿʘ 15 ʣʝʪ ʢʨʠʤʠʥʘʣʴʥʳʭ ʨʝʬʦʨʤ ʧʦʜ ʣʦʟʫʥʛʦʤ ʚʩʝʩʠʣʠʷ ʩʚʦʙʦʜʥʦʛʦ ʨʳʥʢʘ ʚ ʈʦʩʩʠʠ ʙʳʣʘ 

ʨʘʟʨʫʰʝʥʘ ʦʙʦʨʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʜʝʟʦʨʛʘʥʠʟʦʚʘʥʘ 

ʘʨʤʠʷ. ɺʩʸ ʦʩʥʦʚʥʦʝ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʦʜʘʞʝ ʧʨʠʨʦʜʥʳʭ ʙʦʛʘʪʩʪʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʥʝʬʪʠ, ʛʘʟʘ, ʣʝʩʘ. ʅʘ ʩʳʨʴʝʚʳʭ ʩʚʝʨʭʜʦʭʦʜʘʭ ʚʦʟʥʠʢʣʘ ʥʦʚʘʷ çʵʣʠʪʘè ï ʢʣʘʩʩ ʩʚʝʨʭʙʦʛʘʯʝʡ ʠ 

ʤʘʭʨʦʚʳʡ ʢʦʨʨʫʤʧʠʨʦʚʘʥʥʳʡ ʯʠʥʦʚʥʠʯʠʡ ʘʧʧʘʨʘʪ. ɿʘʯʝʤ ʵʪʦʡ ʵʣʠʪʝ ʟʘʙʦʪʳ ʦ ʨʘʟʚʠʪʠʠ ʦʪʝʯʝʩʪ-

ʚʝʥʥʦʡ ʢʦʩʤʦʥʘʚʪʠʢʠ? 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʦʩʩʠʡʩʢʘʷ ʢʦʩʤʦʥʘʚʪʠʢʘ ʚʦʰʣʘ ʚ ʙʫʜʫʱʝʤ ʚ ʧʝʨʚʫʶ ʧʷʪʝʨʢʫ, ʥʝʦʙʭʦʜʠʤʳ 

ʞʝʩʪʢʠʝ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʝʬʦʨʤʳ. ʀ ʥʝ ʪʦʣʴʢʦ ʨʘʜʠ ʢʦʩʤʦʥʘʚʪʠʢʠ. 

 

ɹʝʩʝʜʦʚʘʣ ʅʠʢʦʣʘʡ ʇʦʜʦʨʚʘʥʶʢ 

 

 

 



çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè  ɹʶʣʣʝʪʝʥʴ ˉ 11 

  
43 

 

 

 

ʉʪʠʚʝʥ ɺʘʡʥʙʝʨʛ
51
. ɽʜʠʥʘʷ ʬʠʟʠʢʘ ʢ 2050 ʛʦʜʫ? 

 

ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʬʠʟʠʢʠ ï ʧʦʩʪʠʛʘʪʴ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʳ ʝʜʠʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʉʘʤʳʝ ʙʦʣʴʰʠʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʰʣʦʛʦ ʙʳʣʠ ʰʘʛʘʤʠ ʢ ʵʪʦʡ ʮʝʣʠ: 

ʦʙʲʝʜʠʥʝʥʠʝ ʟʝʤʥʦʡ ʠ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ ʀʩʘʘʢʦʤ ʅʴʶʪʦʥʦʤ ʚ 17 ʩʪʦʣʝʪʠʠ; ʦʧʪʠʢʠ ʩ ʪʝʦʨʠʝʡ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʤʘʛʥʝʪʠʟʤʘ ɼʞʝʡʤʩʦʤ ʂʣʝʨʢʦʤ ʄʘʢʩʚʝʣʣʦʤ ʚ 19 ʩʪʦʣʝʪʠʠ; ʛʝʦʤʝʪʨʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʠ ʛʨʘʚʠʪʘʮʠʠ ɸʣʴʙʝʨʪʦʤ ʕʡʥʰʪʝʡʥʦʤ ʩ 1905 ʧʦ 1916 ʛʦʜ; ʘ ʪʘʢʞʝ ʭʠʤʠʠ ʠ 

ʘʪʦʤʥʦʡ ʬʠʟʠʢʠ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʚ 20-ʳʭ ʛʦʜʘʭ. 

ʕʡʥʰʪʝʡʥ ʧʦʩʚʷʪʠʣ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʩʚʦʝʡ 

ʞʠʟʥʠ ʥʝʫʜʘʯʥʦʤʫ ʧʦʠʩʢʫ çʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷè, 

ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʠʣʘ ʙʳ ʦʙʱʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʩʪʠ (ʝʛʦ ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʦʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝ-

ʥʠ ʠ ʛʨʘʚʠʪʘʮʠʠ) ʩ ʪʝʦʨʠʝʡ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʄʘʢʩ-

ʚʝʣʣʘ. ʇʨʦʜʚʠʞʝʥʠʝ ʢ ʦʙʲʝʜʠʥʝʥʠʶ ʙʳʣʦ ʩʜʝʣʘʥʦ 

ʧʦʟʞʝ, ʥʦ ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘʰʘ ʪʝʧʝʨʝʰʥʷʷ 

ʪʝʦʨʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʩʠʣ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ 

ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, 

ʜʦʩʪʠʛʣʘ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʩʦ ʩʣʘʙʳʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, ʩʠʣ, ʫʧʨʘʚʣʷʶʱʠʭ ʚʟʘʠʤʦʧʨʝ-

ʚʨʘʱʝʥʠʝʤ ʥʝʡʪʨʦʥʦʚ ʠ ʧʨʦʪʦʥʦʚ ʚ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʠ ʚ ʥʝʜʨʘʭ ʟʚʝʟʜ. ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ ʜʘʝʪ 

ʦʪʜʝʣʴʥʦʝ, ʥʦ ʧʦʭʦʞʝʝ ʦʧʠʩʘʥʠʝ ʩʠʣʴʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ, ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʢʚʘʨʢʠ ʚʥʫʪʨʠ ʧʨʦʪʦʥʦʚ ʠ 

ʥʝʡʪʨʦʥʦʚ, ʘ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ ʚʤʝʩʪʝ ʚʥʫʪʨʠ 

ʘʪʦʤʥʳʭ ʷʜʝʨ. 

ʋ ʥʘʩ ʝʩʪʴ ʠʜʝʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʢʘʢ ʪʝʦʨʠʷ 

ʩʠʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʘ ʩ 

ʪʝʦʨʠʝʡ ʩʣʘʙʳʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

(ʪʘʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ ɺʝʣʠʢʠʤ 

ʆʙʲʝʜʠʥʝʥʠʝʤ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʩʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʝʩʣʠ 

ʧʦʜʢʣʶʯʠʪʴ ʛʨʘʚʠʪʘʮʠʶ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ 

ʪʷʞʝʣʝʡʰʝʡ ʟʘʜʘʯʝʡ. ʄʳ ʧʦʜʦʟʨʝʚʘʝʤ, ʯʪʦ ʦʯʝʚʠʜʥʳʝ 

ʨʘʟʣʠʯʠʷ ʵʪʠʭ ʩʠʣ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʥʘ 

ʩʘʤʦʡ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ, ʘ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʜʝʪʘʣʝʡ ʩʪʦʣʴ ʨʘʥʥʝʡ ʢʦʩʤʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ, 

ʚʦʟʤʦʞʥʦ, ʧʦʪʨʝʙʫʝʪ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʠ ʜʨʫʛʠʭ ʩʠʣ. ʉʫʱʝʩʪʚʫʝʪ ʰʘʥʩ 

ʟʘʚʝʨʰʠʪʴ ʨʘʙʦʪʫ ʥʘʜ ɺʝʣʠʢʠʤ ʆʙʲʝʜʠʥʝʥʠʝʤ ʢ 2050, ʥʦ ʤʳ ʚʨʷʜ ʣʠ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ ʦʙ ʵʪʦʤ 

ʫʚʝʨʝʥʥʦ. 

ʂʚʘʥʪʦʚʳʝ ʧʦʣʷ 

ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ ʝʩʪʴ ʢʚʘʥʪʦʚʦ-ʧʦʣʝʚʘʷ ʪʝʦʨʠʷ. ʆʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʪʘʢʦʡ ʪʝʦʨʠʠ ï 

ʧʦʣʷ, ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 19-ʛʦ ʚʝʢʘ. ʂʦʣʝʙʘʥʠʷ ʪʘʢʠʭ 

ʧʦʣʝʡ ʧʝʨʝʥʦʩʷʪ ʵʥʝʨʛʠʶ ʠ ʠʤʧʫʣʴʩ ʩ ʦʜʥʦʛʦ ʤʝʩʪʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʜʨʫʛʦʝ, ʘ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʪʠ ʚʦʣʥʳ ʩʦʙʠʨʘʶʪʩʷ ʚ ʧʘʢʝʪʳ, ʠʣʠ ʢʚʘʥʪʳ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʢ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʚʘʥʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï ʯʘʩʪʠʮʘ, 

ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʬʦʪʦʥ. ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʀʤʝʶʪʩʷ ʣʝʧʪʦʥʥʳʝ ʧʦʣʷ, 

ʢʚʘʥʪʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʢʦʤʳʝ ʥʘʤ ʵʣʝʢʪʨʦʥʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʥʝʰʥʠʝ ʦʙʦʣʦʯʢʠ 

ʦʙʳʯʥʳʭ ʘʪʦʤʦʚ, ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʯʘʩʪʠʮʳ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʤ -ʁʤʝʟʦʥʳ ʠ ʪʘʫ-ʤʝʟʦʥʳ, ʘ ʪʘʢʞʝ 
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ʈʠʩ. 1. ɺ ʦʙʲʝʜʠʥʝʥʥʦʡ ʪʝʦʨʠʠ ʧʨʠʭʦʜʠʪʩʷ 

ʠʤʝʪʴ ʜʝʣʦ ʩ ʢʚʘʥʪʦʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. ɺ ʦʙʣʘʩʪʠ ʩʚʝʨʭʤʘʣʳʭ 

ʨʘʩʩʪʦʷʥʠʡ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʝʧʨʝʨʳʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʦʝʜʠʥʷ-

ʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʪʨʫʥ ʠ ʤʝʤʙʨʘʥ, ʠʣʠ 

ʯʝʤ-ʣʠʙʦ ʜʨʫʛʠʤ, ʜʦ ʩʝʛʦ ʚʨʝʤʝʥʠ ʝʱʝ 

ʥʝʠʟʚʝʩʪʥʳʤ. 

http://sceptic-ratio.narod.ru/po/kn5.htm#kn5a
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳʝ ʯʘʩʪʠʮʳ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʥʝʡʪʨʠʥʦ. ʀʤʝʶʪʩʷ 

ʪʘʢʞʝ ʧʦʣʷ ʜʣʷ ʢʚʘʨʢʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʚʤʝʩʪʝ ʚʥʫʪʨʠ ʧʨʦʪʦʥʦʚ 

ʠ ʥʝʡʪʨʦʥʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʜʨʘ ʦʙʳʯʥʳʭ ʘʪʦʤʦʚ. ʉʠʣʳ ʤʝʞʜʫ ʵʪʠʤʠ ʯʘʩʪʠʮʘʤʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʧʨʦʮʝʩʩʘʤʠ ʦʙʤʝʥʘ ʬʦʪʦʥʘʤʠ ʠ ʯʘʩʪʠʮʘʤʠ W
+
, W

ï
 ʠ Z

0
, ʧʝʨʝʜʘʶʱʠʭ ʩʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ 

ʪʘʢʞʝ ʚʦʩʝʤʴʶ ʪʠʧʘʤʠ ʛʣʶʦʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʕʪʠ ʯʘʩʪʠʮʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʤ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʩʩ, ʚ ʢʦʪʦʨʦʤ ʩʢʨʳʪʘ ʝʱʝ ʥʝ 

ʧʦʟʥʘʥʥʘʷ ʥʘʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʛʜʝ ʵʣʝʢʪʨʦʥ 350 000 ʨʘʟ ʣʝʛʯʝ, ʯʝʤ ʩʘʤʳʡ ʪʷʞʝʣʳʡ ʢʚʘʨʢ, ʘ 

ʥʝʡʪʨʠʥʦ ʝʱʝ ʣʝʛʯʝ, ʯʝʤ ʵʣʝʢʪʨʦʥ. ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʤ ʤʝʭʘʥʠʟʤʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʘʩʩʯʠʪʘʪʴ ʣʶʙʫʶ ʠʟ ʵʪʠʭ ʤʘʩʩ, ʧʦʢʘ ʤʳ ʥʝ ʚʚʝʜʝʤ ʚ ʥʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʢʘʣʷʨʥʳʝ ʧʦʣʷ. ʉʣʦʚʦ çʩʢʘʣʷʨè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʠ ʧʦʣʷ ʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʥʳʭ ʠ ʜʨʫʛʠʭ ʧʦʣʝʡ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ. ʕʪʦ 

ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʠʤ ʧʦʣʷʤ ʟʘʧʦʣʥʷʪʴ ʚʩʸ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘ ʦʜʥʦʤʫ ʠʟ 

ʥʘʠʙʦʣʝʝ ʜʦʢʘʟʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʬʠʟʠʢʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʠ. (ʅʘʧʨʦʪʠʚ, ʝʩʣʠ ʙʳ, ʥʘʧʨʠʤʝʨ, ʠʤʝʣʦʩʴ ʥʝʥʫʣʝʚʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʩʶʜʫ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ ʤʳ ʤʦʛʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ 

ʦʙʳʯʥʳʡ ʢʦʤʧʘʩ.) ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʨʫʛʠʭ ʧʦʣʝʡ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ ʩʦ ʚʩʝʧʨʦʥʠʢʘʶʱʠʤʠ 

ʩʢʘʣʷʨʥʳʤʠ ʧʦʣʷʤʠ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʜʘʝʪ ʤʘʩʩʳ ʯʘʩʪʠʮʘʤ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ. 

ʆʙʲʝʜʠʥʝʥʠʝ 

ʊʘʙʣʠʮʘ 1. ʆʙʲʝʜʠʥʝʥʠʝ ʨʘʟʥʦʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʚ ʦʜʥʦʡ ʪʝʦʨʠʠ ʫʞʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʤʦʡ ʬʠʟʠʢʠ. ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ ʬʠʟʠʢʠ ʯʘʩʪʠʮ ʫʩʧʝʰʥʦ ʦʧʠʩʳʚʘʝʪ ʪʨʠ (ʵʣʝʢʪʨʦʤʘʛ-

ʥʝʪʠʟʤ, ʩʣʘʙʳʝ ʠ ʩʠʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) ʠʟ ʯʝʪʳʨʝʭ ʠʟʚʝʩʪʥʳʭ ʥʘʫʢʝ ʩʠʣ, ʥʦ ʚʧʝʨʝʜʠ ʝʱʝ ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʦʙʲʝʜʠʥʝʥʠʝ ʩ ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʛʨʘʚʠʪʘʮʠʶ ʠ ʧʨʠʨʦʜʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʚʨʝʤʝʥʠ. 

 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ 
ʵʣʝʢʪʨʦʩʣʘʙʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ 

? 

ʤʘʛʥʝʪʠʟʤ 

ʩʚʝʪ 

ʙʝʪʘ ʨʘʩʧʘʜ ʩʣʘʙʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʪʨʠʥʦ 

ʧʨʦʪʦʥʳ 

ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʪʨʦʥʳ 

ʧʠʦʥʳ 

ʟʝʤʥʦʝ 

ʧʨʠʪʷʞʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʨʘʚʠʪʘʮʠʷ ʆʙʱʘʷ ʊʝʦʨʠʷ 

ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝʙʝʩʥʘʷ ʤʝʭʘʥʠʢʘ 

  ʛʝʦʤʝʪʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ 

 

 

ɿʘ ʚʝʨʰʠʥʦʡ 

ʏʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʉʪʘʥʜʘʨʪʥʫʶ ʄʦʜʝʣʴ ʤʳ ʜʦʣʞʥʳ ʧʦʜʪʚʝʨʜʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʠʭ 

ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ ʠ ʚʳʷʩʥʷʪʴ, ʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʝʪ ʠʭ ʪʠʧʦʚ. ʕʪʦ ï ʧʨʦʙʣʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʭ ʯʘʩʪʠʮʘʤʠ ʍʠʛʛʩʘ (Higgs particles), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʢʘʢ ʢʚʘʥʪʳ ʵʪʠʭ ʧʦʣʝʡ. ʄʳ ʠʤʝʝʤ ʜʦʩʪʘʪʦʯʥʦ ʦʩʥʦʚʘʥʠʡ ʦʞʠʜʘʪʴ, ʯʪʦ ʵʪʘ 

ʟʘʜʘʯʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʢ 2020 ʛʦʜʫ, ʧʦʩʢʦʣʴʢʫ ʫʩʢʦʨʠʪʝʣʴ, ʥʘʟʳʚʘʝʤʳʡ ɹʦʣʴʰʠʤ ɸʜʨʦʥʥʳʤ 

ʂʦʣʣʘʡʜʝʨʦʤ (Large Hadron Collider) ɽʚʨʦʧʝʡʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ 

ʙʣʠʟ ɾʝʥʝʚʳ (CERN) ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʣʷ ʵʪʦʛʦ ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ.
52

 

 

                                                      
52

 ʆʜʥʘ ʠʟ ʵʪʠʭ ʯʘʩʪʠʮ ï ʙʦʟʦʥ ʍʠʛʛʩʘ ï ʙʳʣʘ ʥʘʢʦʥʝʮ ʦʙʥʘʨʫʞʝʥʘ ʚ 2012 ʛ. ʉʤ. ʦʙ ʵʪʦʤ ʩʪʘʪʴʶ ɺ.ɸ. 

ʈʫʙʘʢʦʚʘ ʚ ʵʪʦʤ ʥʦʤʝʨʝ ɹʶʣʣʝʪʝʥʷ (ʧʨʠʤ. ʈʝʜʢʦʣʣʝʛʠʠ). 
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ʈʠʩ. 2. ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʦʧʠʩʳʚʘʝʪ ʢʘʞ-

ʜʫʶ ʯʘʩʪʠʮʫ ʤʘʪʝʨʠʠ ʠ ʢʘʞʜʫʶ ʩʠʣʫ ʢʘʢ ʢʚʘʥʪʦʚʳʝ ʧʦʣʷ. ʕʣʝʤʝʥʪʘʨʥʳʝ 

ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠ ï ʪʨʠ ʧʦʢʦʣʝʥʠʷ ʬʝʨʤʠʦʥʦʚ (a). ʂʘʞʜʦʝ ʧʦʢʦʣʝʥʠʝ ʵʪʠʭ 

ʯʘʩʪʠʮ ʠʤʝʝʪ ʩʭʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʚʦʡʩʪʚ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʧʝʨʝʥʦʩʷʪʩʷ ʙʦʟʦʥʘʤʠ (b), ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʦʚʘʥʳ ʩʦʛʣʘʩʥʦ ʪʨʝʤ 

ʙʣʠʟʢʦ ʨʦʜʩʪʚʝʥʥʳʤ ʩʠʤʤʝʪʨʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʘ ʠʣʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʯʘʩʪʠʮ ʠʣʠ ʧʦʣʝʡ ʍʠʛʛʩʘ (c) ʧʦʨʦʞʜʘʶʪ ʤʘʩʩʳ ʜʨʫʛʠʭ ʧʦʣʝʡ. 

 

ɻʣʘʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʊʘʙʣʠʮʘ 2. ɻʣʘʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ʩʙʣʠʞʘʶʪʩʷ, ʢʦʛʜʘ ʧʨʠʥʮʠʧʳ ʨʘʟʣʠʯʥʳʭ 

ʪʝʦʨʠʡ ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʨʘʤʢʘʭ ʥʦʚʦʡ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʘʤ ʧʦʢʘ ʝʱʝ ʥʝ ʠʟʚʝʩʪʝʥ ʧʨʠʥʮʠʧ, 

ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʦʙʲʝʜʠʥʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ (ʚ ʬʦʨʤʝ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ) ʩ ʦʙʱʝʡ ʪʝʦʨʠʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

 

ʂʚʘʥʪʦʚʘʷ ʄʝʭʘʥʠʢʘ: 

ʢʦʨʧʫʩʢʫʣʷʨʥʦʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ, 

ʩʫʧʝʨʧʦʟʠʮʠʷ, ʚʝʨʦʷʪʥʦʩʪʴ  

ʂʚʘʥʪʦʚʘʷ ʊʝʦʨʠʷ ʇʦʣʷ: 

ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ, 

ʧʝʨʝʥʦʨʤʠʨʦʚʢʘ 

? 

ʉʧʝʮʠʘʣʴʥʘʷ ʊʝʦʨʠʷ 

ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʠ: ʛʝʦʤʝʪʨʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ 
ʆʙʱʘʷ ʊʝʦʨʠʷ 

ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʠ: ʧʨʠʥʮʠʧ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʜʠʥʘʤʠʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ 

ʅʴʶʪʦʥʦʚʩʢʘʷ ʄʝʭʘʥʠʢʘ: 

ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʨʘʚʠʪʘʮʠʷ, ʩʠʣʘ ʠ 

ʫʩʢʦʨʝʥʠʝ 

 

ʇʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʘʷ 

ʩʢʘʣʷʨʥʘʷ ʯʘʩʪʠʮʘ. ɹʫʜʝʪ ʢʘʪʘʩʪʨʦʬʦʡ, ʝʩʣʠ ʚʩʸ, ʯʪʦ ʦʙʥʘʨʫʞʠʪʩʷ ʢ 2020 ʛʦʜʫ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʪʘʢ 

ʠ ʦʩʪʘʚʠʪ ʥʘʩ ʙʝʟ ʢʣʶʯʘ ʢ ʨʝʰʝʥʠʶ ʦʛʨʦʤʥʦʡ ʟʘʛʘʜʢʠ ʭʘʨʘʢʪʝʨʥʳʭ ʵʥʝʨʛʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠ-

ʚʘʶʪʩʷ ʚ ʬʠʟʠʢʝ (ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʧʨʦʙʣʝʤʘ ʠʝʨʘʨʭʠʠ). 

ʉʘʤʘʷ ʪʷʞʝʣʘʷ ʠʟ ʠʟʚʝʩʪʥʳʭ ʯʘʩʪʠʮ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ ï ʚʝʨʭʥʠʡ ʢʚʘʨʢ (top quark), ʩ 

ʤʘʩʩʦʚʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʚ 175 ɻʵɺ. (ʆʜʠʥ ɻʵɺ ï ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ ʯʝʤ ʵʥʝʨʛʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ 

ʧʨʦʪʦʥʥʦʡ ʤʘʩʩʝ). ɽʱʝ ʥʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʍʠʛʛʩʘ,
53

 ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʙʫʜʫʪ ʠʤʝʪʴ 

ʧʦʜʦʙʥʳʝ ʤʘʩʩʳ, ʦʪ 100 ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ɻʵɺ. ʅʦ ʠʤʝʝʪʩʷ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʰʢʘʣʘ 

ʤʘʩʩ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʚ ʫʨʘʚʥʝʥʠʷʭ ʝʱʝ ʥʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʦʙʲʝʜʠʥʝʥʥʦʡ ʪʝʦʨʠʠ, 

ʙʫʜʝʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʡ. ɺ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʝʡ ʛʣʶʦʥʦʚ, W-ʙʦʟʦʥʦʚ, Z-

ʙʦʟʦʥʦʚ ʠ ʬʦʪʦʥʦʚ ʩ ʜʨʫʛʠʤʠ ʧʦʣʷʤʠ ʵʪʦʡ ʤʦʜʝʣʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ; ʠʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʩʠʣʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʦʙʤʝʥʦʤ ʛʣʶʦʥʘʤʠ ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 100 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʜʨʫʛʠʝ 

ʧʨʠ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɻʨʘʚʠʪʘʮʠʷ ï ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ: ʚʝʣʠʯʠʥʘ ʩʠʣʳ 

ʪʷʛʦʪʝʥʠʷ ʤʝʞʜʫ ʵʣʝʢʪʨʦʥʦʤ ʠ ʧʨʦʪʦʥʦʤ ʚ ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ ï ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10
 ï39

 ʦʪ 

ʚʝʣʠʯʠʥʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʣʳ. 

                                                      
53

 ʉʤ. ʧʨʠʤ. ʨʝʜ. 
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ʈʠʩ. 3. ʇʨʦʙʣʝʤʘ ʠʝʨʘʨʭʠʠ ï ʤʝʨʘ ʥʘʰʝʛʦ ʥʝʟʥʘʥʠʷ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ (ʞʝʣʪʘʷ ʟʦʥʘ), ʠʤʝʶʱʠʭ ʜʝʣʦ 

ʩ ʵʥʝʨʛʠʷʤʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʦ 200 ɻʵɺ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʮʝʣʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʤʘʩʩ ʯʘʩʪʠʮʳ (ʢʨʘʩʥʳʝ 

ʪʦʯʢʠ) ʠ ʰʢʘʣ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʟʝʣʝʥʳʝ ʧʦʣʦʩʳ), ʢʦʪʦʨʳʝ ʚʝʩʴʤʘ ʭʦʨʦʰʦ ʦʧʠʩʘʥʳ 

ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʴʶ. ɿʘʛʘʜʢʦʡ ʜʣʷ ʥʘʩ ʷʚʣʷʝʪʩʷ ʦʙʰʠʨʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʜʚʫʤʷ ʜʘʣʴʥʝʡ-

ʰʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʰʢʘʣʘʤʠ, ʘ ʠʤʝʥʥʦ ʩʠʣʴʥʦ-ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ (10
16

 ɻʵɺ) ʠ 

ʧʣʘʥʢʦʚʩʢʦʡ ʰʢʘʣʳ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ (10
18

 ɻʵɺ). 

 

ʅʦ ʚʩʝ ʵʪʠ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʚʠʩʷʪ ʦʪ ʵʥʝʨʛʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʥʠ ʠʟʤʝʨʝʥʳ [ʩʤ. ʠʣʣ. 

çʉʠʣʳ ʉʚʷʟʠè, ʨʠʩ. 5]. ʇʦʨʘʟʠʪʝʣʴʥʦ, ʯʪʦ, ʢʦʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʝʡ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ 

ʵʢʩʪʨʘʧʦʣʠʨʫʶʪʩʷ ʚ ʦʙʣʘʩʪʴ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʦʥʠ ʚʩʝ ʩʪʘʥʦʚʷʪʩʷ ʨʘʚʥʳʤʠ ʜʨʫʛ ʜʨʫʛʫ ʧʨʠ 

ʵʥʝʨʛʠʷʭ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ 10
16

 ɻʵɺ, ʠ ʩʠʣʘ ʛʨʘʚʠʪʘʮʠʠ ʠʤʝʝʪ ʪʫ ʞʝ ʩʘʤʫʶ ʚʝʣʠʯʠʥʫ ʧʨʠ 

ʵʥʝʨʛʠʷʭ ʥʝ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ 10
18

 ɻʵɺ. (ʇʨʝʜʣʦʞʝʥʥʳʝ ʫʪʦʯʥʝʥʠʷ ʚ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʛʨʘʚʠʪʘʮʠʠ ʤʦʞʝʪ ʩʨʘʚʥʷʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʩʠʣʘʤʠ ʫʞʝ ʧʨʠ 10
16

 

ɻʵɺ.) ʄʳ ʧʨʠʚʳʢʣʠ ʢ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʤ ʤʘʩʩʦʚʳʤ ʦʪʥʦʰʝʥʠʷʤ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, 

ʧʨʠʤʝʨʥʦ ʦʪ 1 ʜʦ 350 000 ʨʘʟ ʚ ʦʪʥʦʰʝʥʠʠ ʤʘʩʩʳ ʚʳʩʰʝʛʦ ʢʚʘʨʢʘ ʢ ʵʣʝʢʪʨʦʥʥʦʡ ʤʘʩʩʝ, ʥʦ ʵʪʦ 

ʥʠʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʛʨʦʤʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʰʢʘʣʳ ʵʥʝʨʛʠʠ ɺʝʣʠʢʦʛʦ 

ʆʙʲʝʜʠʥʝʥʠʷ 10
16

 ɻʵɺ (ʠʣʠ ʚʦʟʤʦʞʥʦ 10
18

 ɻʵɺ) ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʰʢʘʣʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 100 ɻʵɺ, 

ʪʠʧʠʯʥʦʡ ʜʣʷ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʦʙʣʝʤʳ ʠʝʨʘʨʭʠʠ ï ʦʙʲʷʩʥʠʪʴ ʵʪʦ 

ʦʛʨʦʤʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʵʪʦʪ ʛʠʛʘʥʪʩʢʠʡ ʩʢʘʯʦʢ ʦʪ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʚ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʰʢʘʣ, ʧʨʠʯʝʤ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʜʛʦʥʢʠ 

ʢʦʥʩʪʘʥʪ ʚ ʥʘʰʠʭ ʫʨʘʚʥʝʥʠʷʭ, ʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ. 

 

 

  
ʈʠʩ. 4. ʀʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʦʙʲʝʜʠʥʝʥʠʷ ʬʠʟʠʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚʥʝ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ. ʄʦʜʝʣʠ 

ʪʝʭʥʠʢʦʣʦʨʘ (a) ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ çʮʚʝʪʥʦʡè ʩʠʣʝ, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ 

ʢʚʘʨʢʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ï ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʯʘʩʪʠʮ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʪʨʝʭ ʠʟʚʝʩʪʥʳʭ. 

ʉʫʧʝʨʩʠʤʤʝʪʨʠʷ (b), ʩʚʷʟʳʚʘʶʱʘʷ ʬʝʨʤʠʦʥʳ ʩ ʙʦʟʦʥʘʤʠ, ʜʦʙʘʚʣʷʝʪ ʢ ʢʘʞʜʦʡ ʠʟʚʝʩʪʥʦʡ ʯʘʩʪʠʮʝ ʩʫʧʝʨʩʠʤ-

ʤʝʪʨʠʯʥʦʛʦ ʧʘʨʪʥʝʨʘ. ʄ-ʪʝʦʨʠʷ ʠ ʪʝʦʨʠʷ ʩʪʨʫʥ (c) ʚʠʜʦʠʟʤʝʥʷʶʪ ʧʦʣʥʫʶ ʤʦʜʝʣʴ ʚ ʪʝʨʤʠʥʘʭ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ 

ʪʠʧʘ ʢʨʦʰʝʯʥʳʭ ʩʪʨʫʥ, ʧʝʪʝʣʴ ʠ ʤʝʤʙʨʘʥ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʩʝʙʷ ʧʦʜʦʙʥʦ ʯʘʩʪʠʮʘʤ ʧʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ.  

 

ʊʝʦʨʝʪʠʢʠ ʧʨʝʜʣʦʞʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʪʝʨʝʩʥʳʭ ʠʜʝʡ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʠʝʨʘʨʭʠʠ, ʚʢʣʶʯʘʷ ʥʦʚʳʡ ʧʨʠʥʮʠʧ ʩʠʤʤʝʪʨʠʠ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ (ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʫʣʫʯʰʘʝʪ ʪʦʯʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʙʣʠʞʘʶʪʩʷ ʧʨʠ 10
16

 ɻʵɺ), ʠʣʠ ʥʦʚʦʝ 

ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʪʝʭʥʠʢʦʣʦʨ (technicolor). ɺʩʝ ʵʪʠ ʪʝʦʨʠʠ ʩʦʜʝʨʞʘʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʝʥʳ ʩ ʩʠʣʴʥʳʤʠ, ʩʣʘʙʳʤʠ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʩʠʣʘʤʠ 

ʧʨʠ ʵʥʝʨʛʠʷʭ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10
16

 ɻʵɺ. ʅʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʨʠ 

ʵʥʝʨʛʠʷʭ ʥʘʤʥʦʛʦ ʥʠʞʝ 10
16

 ɻʵɺ, ʥʦ ʤʳ ʥʝ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ 

ʜʝʡʩʪʚʫʶʪ ʥʘ ʠʟʚʝʩʪʥʳʝ ʯʘʩʪʠʮʳ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʜʝʡʩʪʚʫʶʪ ʥʘ ʜʨʫʛʠʝ 

ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʣʠʰʢʦʤ ʤʘʩʩʠʚʥʳʤʠ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚ ʥʘʰʠʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ. ʕʪʠ çʦʯʝʥʴ ʪʷʞʝʣʳʝè ʯʘʩʪʠʮʳ ï ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʤʥʦʛʦ ʣʝʛʯʝ, ʯʝʤ 10
16

 ɻʵɺ, ʧʦʪʦʤʫ 

ʯʪʦ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʶ ʤʘʩʩʫ ʠʟ ʵʥʝʨʛʠʠ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ 

ʪʦʣʴʢʦ ʜʘʣʝʢʦ ʥʠʞʝ 10
16

 ɻʵɺ. ɺ ʵʪʦʡ ʢʘʨʪʠʥʝ ʠʟʚʝʩʪʥʳʝ ʯʘʩʪʠʮʳ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ 
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47 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʠ ʙʳ ʩ ʩʘʤʳʤʠ ʪʷʞʝʣʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʠ ʠʭ ʤʘʩʩʳ ʚʦʟʥʠʢʥʫʪ ʢʘʢ ʚʪʦʨʠʯʥʳʡ 

ʵʬʬʝʢʪ ʵʪʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʨʝʰʠʣ ʙʳ ʧʨʦʙʣʝʤʫ 

ʠʝʨʘʨʭʠʠ, ʜʝʣʘʷ ʠʟʚʝʩʪʥʳʝ ʯʘʩʪʠʮʳ ʣʝʛʯʝ, ʯʝʤ ʩʘʤʳʝ ʪʷʞʝʣʳʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʥʘʤʥʦʛʦ 

ʣʝʛʯʝ, ʯʝʤ 10
16

 ɻʵɺ. 

 

 
 

ʈʠʩ. 5. ʂʦʥʩʪʘʥʪʳ ʩʚʷʟʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʝ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʘ ʤʝʜʣʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʵʥʝʨʛʠʠ; ʵʪʦʪ ʧʨʦʮʝʩʩ ʪʦʯʥʦ ʦʧʠʩʘʥ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʝʡ ʧʦʣʷ ʠ ʧʨʦʚʝʨʝʥ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʚʧʣʦʪʴ ʜʦ 200 

ɻʵɺ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ (ʩʠʣʴʥʦʝ ʠ 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʩʣʘʙʦʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ) ʠʤʝʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠ ʦʯʝʥʴ 

ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʷʭ (a), ʘ ʧʨʠ ʫʯʝʪʝ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ (b) ʵʪʦ ʨʘʚʝʥʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʙʦʣʝʝ ʪʦʯʥʳʤ. 

ʊʦʣʱʠʥʘ ʢʨʠʚʦʡ ʫʢʘʟʳʚʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʢʦʥʩʪʘʥʪʘʭ ʩʚʷʟʠ. 

 

ɺʩʝ ʵʪʠ ʠʜʝʠ ʠʤʝʶʪ ʦʙʱʫʶ ʯʝʨʪʫ: ʦʥʠ ʪʨʝʙʫʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʦʦʧʘʨʢʘ ʥʦʚʳʭ ʯʘʩʪʠʮ ʩ 

ʤʘʩʩʘʤʠ ʥʝ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʯʝʤ 1000 ɻʵɺ. ɽʩʣʠ ʚ ʵʪʠʭ ʠʜʝʷʭ ʝʩʪʴ ʜʦʣʷ ʠʩʪʠʥʳ, ʪʦ ʵʪʠ ʯʘʩʪʠʮʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʢ 2020 ʚ ɹʦʣʴʰʦʤ ɸʜʨʦʥʥʦʤ ʂʦʣʣʘʡʜʝʨʝ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʜʘʞʝ ʨʘʥʴʰʝ ʚ Fermilab ʠʣʠ CERN, ʭʦʪʷ ʠ ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʤʦʞʝʪ 

ʧʦʥʘʜʦʙʠʪʴʩʷ ʙʦʣʴʰʝ ʯʝʤ ʜʝʩʷʪʠʣʝʪʠʝ ʠ ʥʦʚʳʝ ʫʩʢʦʨʠʪʝʣʠ, ʯʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ 

ʧʦʣʥʦʩʪʴʶ. ʂʦʛʜʘ ʵʪʠ ʯʘʩʪʠʮʳ ʙʫʜʫʪ ʦʙʥʘʨʫʞʝʥʳ ʠ ʠʭ ʩʚʦʡʩʪʚʘ ʠʟʤʝʨʝʥʳ, ʤʳ ʙʫʜʝʤ ʩʧʦʩʦʙʥʳ 

ʫʟʥʘʪʴ, ʧʝʨʝʞʠʣʘ ʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʠʟ ʥʠʭ ʨʘʥʥʠʝ ʤʦʤʝʥʪʳ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ, ʯʪʦʙʳ ʪʝʧʝʨʴ ʩʪʘʪʴ 

çʪʝʤʥʦʡ ʤʘʪʝʨʠʝʡè (dark matter) ʚ ʤʝʞʛʘʣʘʢʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʘʷ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, 

ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʘʩʩʳ ʚʩʝʣʝʥʥʦʡ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʢʘʞʝʪʩʷ ʚʝʨʦʷʪ-

ʥʳʤ, ʯʪʦ ʢ 2050 ʤʳ ʧʦʡʤʝʤ, ʚ ʯʝʤ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʦʛʨʦʤʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʰʢʘʣ. 

ʇʦʜʘʚʣʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʏʪʦ ʞʝ ʙʫʜʝʪ ʜʘʣʴʰʝ? ʅʝ ʠʤʝʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʦʛʦ ʰʘʥʩʘ, ʯʪʦ ʤʳ ʙʫʜʝʤ ʩʧʦʩʦʙʥʳ 

ʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʣʠʩʴ ʙʳ ʧʨʦʮʝʩʩʳ ʧʨʠ ʵʥʝʨʛʠʷʭ ʯʘʩʪʠʮ 10
16

 ɻʵɺ. ɺ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʜʠʘʤʝʪʨ ʫʩʢʦʨʠʪʝʣʷ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʵʥʝʨʛʠʠ, ʩʦʦʙʱʝʥʥʦʡ ʫʩʢʦʨʝʥ-

ʥʳʤ ʯʘʩʪʠʮʘʤ. ɼʣʷ ʨʘʟʛʦʥʘ ʯʘʩʪʠʮʳ ʜʦ ʵʥʝʨʛʠʠ 10
16

 ɻʵɺ ʧʦʪʨʝʙʦʚʘʣʩʷ ʙʳ ʫʩʢʦʨʠʪʝʣʴ ʜʠʘʤʝʪʨʦʤ 

ʚ ʥʝʩʢʦʣʴʢʦ ʩʚʝʪʦʚʳʭ ʣʝʪ. ɼʘʞʝ ʝʩʣʠ ʢʪʦ-ʥʠʙʫʜʴ ʠ ʥʘʰʝʣ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʪʘʢʦʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʥʘ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʠʮʝ, ʪʦ ʙʫʜʝʪ ʦʯʝʥʴ ʪʨʫʜʥʦ ʠʟʚʣʝʯʴ ʧʦʣʝʟʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʧʨʠ ʪʘʢʠʭ ʵʥʝʨʛʠʷʭ. ʅʦ ʜʘʞʝ ʧʨʠ ʪʦʤ, ʯʪʦ ʤʳ ʥʝ 

ʤʦʞʝʤ ʠʟʫʯʘʪʴ ʧʨʦʮʝʩʩʳ ʧʨʠ ʵʥʝʨʛʠʷʭ ʧʦʨʷʜʢʘ 10
16

 ɻʵɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʠʤʝʝʪʩʷ ʦʯʝʥʴ 

ʭʦʨʦʰʠʡ ʰʘʥʩ, ʯʪʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʷʪ ʵʬʬʝʢʪʳ ʠ ʧʨʠ ʜʦʩʪʫʧʥʳʭ ʵʥʝʨʛʠʷʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʜʦʟʚʦʣʝʥʥʦʛʦ 

ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʴʶ. 

ʉʪʘʥʜʘʨʪʥʘʷ ʄʦʜʝʣʴ ï ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ, ʘ ʠʤʝʥʥʦ çʧʝʨʝʥʦʨ-

ʤʠʨʫʝʤʘʷè ʪʝʦʨʠʷ. ʕʪʦʪ ʪʝʨʤʠʥ ʦʪʩʳʣʘʝʪ ʥʘʩ ʥʘʟʘʜ ʢ 40-ʳʤ ʛʦʜʘʤ, ʢʦʛʜʘ ʬʠʟʠʢʠ ʫʯʠʣʠʩʴ, ʢʘʢ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʚʳʝ ʢʚʘʥʪʦʚʦ-ʧʦʣʝʚʳʝ ʪʝʦʨʠʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʘʪʦʤʥʳʭ 
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ʫʨʦʚʥʝʡ. ʆʥʠ ʥʘʰʣʠ, ʯʪʦ ʚʳʯʠʩʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʧʦʣʷ, ʜʘʶʪ ʙʝʩʢʦʥʝʯʥʳʝ 

ʚʝʣʠʯʠʥʳ; ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʙʳʯʥʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʦʨʠʷ ʣʠʙʦ ʫʞʘʩʥʦ ʠʩʧʦʨʯʝʥʘ, ʣʠʙʦ ʥʘʭʦʜʠʪʩʷ 

ʚʥʝ ʧʨʝʜʝʣʦʚ ʩʚʦʝʡ ʧʨʠʤʝʥʠʤʦʩʪʠ. ʅʦ ʦʥʠ ʚʦʚʨʝʤʷ ʥʘʰʣʠ ʩʧʦʩʦʙ ʦʙʨʘʱʝʥʠʷ ʩ ʙʝʩʢʦʥʝʯʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ, ʚʢʣʶʯʘʷ ʠʭ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʠʣʠ çʧʝʨʝʥʦʨʤʠʨʦʚʢʠè (renormalization) ʚ 

ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʩʪʦʷʥʥʳʝ ʪʠʧʘ ʟʘʨʷʜʘ ʠ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʘ. (ʄʠʥʠʤʘʣʴʥʘʷ ʚʝʨʩʠʷ 

ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ ʩ ʦʜʥʦʡ ʩʢʘʣʷʨʥʦʡ ʯʘʩʪʠʮʝʡ ʠʤʝʝʪ 18 ʪʘʢʠʭ ʢʦʥʩʪʘʥʪ). ʊʝʦʨʠʠ, ʚ ʢʦʪʦʨʳʭ 

ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʨʘʙʦʪʘʣʘ, ʥʘʟʳʚʘʣʠʩʴ ʧʝʨʝʥʦʨʤʠʨʫʝʤʳʤʠ ʠ ʠʤʝʣʠ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʝʤ 

ʥʝʧʝʨʝʥʦʨʤʠʨʫʝʤʳʝ ʪʝʦʨʠʠ. 

ʀʤʝʥʥʦ ʵʪʘ ʧʨʦʩʪʘʷ ʧʝʨʝʥʦʨʤʠʨʫʝʤʘʷ ʩʪʨʫʢʪʫʨʘ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʧʦʣʫʯʘʪʴ ʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʢʘʟʘʥʠʷ, 

ʯʝʡ ʫʩʧʝʭ ʧʦʜʪʚʝʨʜʠʣ ʟʘʢʦʥʥʦʩʪʴ ʪʝʦʨʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ ʧʨʠʥʮʠʧ ʧʝʨʝʥʦʨʤʠʨʫʝʤʦʩʪʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʠʤʤʝʪʨʠʠ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ ʟʘʧʨʝʱʘʝʪ ʥʝʥʘʙʣʶʜʘʝʤʳʝ ʧʨʦʮʝʩʩʳ 

ʪʠʧʘ ʨʘʩʧʘʜʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʨʦʪʦʥʦʚ ʠ ʟʘʧʨʝʱʘʝʪ ʥʝʡʪʨʠʥʦ ʠʤʝʪʴ ʤʘʩʩʫ. ʌʠʟʠʢʠ ʦʙʳʯʥʦ ʠʤʝʣʠ 

ʦʙʳʢʥʦʚʝʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ, ʠʤʝʶʱʘʷ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʘʣʴʥʦʩʪʠ, ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʝʨʝʥʦʨʤʠʨʫʝʤʘ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʙʳʣ ʛʦʩʧʦʜʩʪʚʫʶʱʠʤ ʚ ʬʦʨʤʫʣʠʨʦʚʢʘʭ ʉʪʘʥʜʘʨʪʥʦʡ 

ʄʦʜʝʣʠ. ʀ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʧʝʨʝʥʦʨʤʠʨʫʝʤʫʶ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʛʨʘʚʠʪʘʮʠʠ, ʚʩʝʣʷʣ ʚ ʪʝʦʨʝʪʠʢʦʚ ʙʦʣʴʰʫʶ ʪʨʝʚʦʛʫ. 

ʉʝʛʦʜʥʷ ʞʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʠʟʤʝʥʠʣʦʩʴ. ʈʘʟʥʳʝ ʪʝʦʨʠʠ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ 

ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʝʨʛʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʘʢʮʠʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʦʙʤʝʥʦʤ ʦʯʝʥʴ ʤʘʩʩʠʚʥʦʡ ʯʘʩʪʠʮʳ, ʙʫʜʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙʳʤ ʧʨʠ ʵʥʝʨʛʠʷʭ 

ʥʠʟʢʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʡ ʤʘʩʩʦʡ. ʀ ʜʨʫʛʠʝ ʵʬʬʝʢʪʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʘʚʣʝʥʳ ʧʦʜʦʙʥʳʤ 

ʦʙʨʘʟʦʤ, ï ʪʘʢʘʷ ʦʙʣʘʩʪʴ ʥʠʟʢʠʭ ʵʥʝʨʛʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ, ʚ ʢʦʪʦʨʦʡ 

ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʥʠʯʪʦʞʥʳʤʠ. ʊʝʦʨʝʪʠʢʠ ʧʦʥʷʣʠ, ʯʪʦ ʣʶʙʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ 

ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ, ʩʦʚʤʝʩʪʠʤʘʷ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʧʨʠ 

ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ ʚ ʧʝʨʝʥʦʨʤʠʨʫʝʤʫʶ ʪʝʦʨʠʶ. ʅʦ ʭʦʪʷ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚʩʸ ʝʱʝ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʚ 

ʪʝʦʨʠʶ, ʵʪʠ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʦʨʠʠ ʥʝ ʠʤʝʶʪ ʧʨʦʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʝʨʝʥʦʨʤʠʨʫʝʤʦʡ 

ʪʝʦʨʠʠ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠʭ 

ʜʝʣʘʶʪ ʩʠʣʴʥʦ ʧʦʜʘʚʣʝʥʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʥʠʞʝ ʥʝʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ. 

ɸ ʛʨʘʚʠʪʘʮʠʷ ʠ ʝʩʪʴ ʠʤʝʥʥʦ ʪʘʢʦʝ ʧʦʜʘʚʣʝʥʥʦʝ ʥʝʧʝʨʝʥʦʨʤʠʨʫʝʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʀʤʝʥʥʦ ʦʪ ʝʛʦ ʩʠʣʳ (ʠʣʠ ʧʨʘʚʠʣʴʥʝʝ ʩʣʘʙʦʩʪʠ) ʧʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ ʤʳ ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʝʛʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʰʢʘʣʘ ï ʧʨʠʤʝʨʥʦ 10
18

 ɻʵɺ. ɼʨʫʛʦʝ ʧʦʜʘʚʣʝʥʥʦʝ ʥʝʧʝʨʝʥʦʨ-

ʤʠʨʫʝʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʝʣʘʣʦ ʙʳ ʧʨʦʪʦʥ ʥʝʩʪʘʙʠʣʴʥʳʤ ʩ ʧʝʨʠʦʜʦʤ ʧʦʣʫʨʘʩʧʘʜʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 10
31

 ʜʦ 10
34

 ʣʝʪ, ʢʦʪʦʨʳʡ ʚʦʟʤʦʞʥʦ ʥʝ ʫʜʘʩʪʩʷ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʜʘʞʝ ʠ ʢ 2050. ɼʨʫʛʦʝ ʞʝ 

ʧʦʜʘʚʣʝʥʥʦʝ ʥʝʧʝʨʝʥʦʨʤʠʨʫʝʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʦʙʱʠʣʦ ʙʳ ʥʝʡʪʨʠʥʦ ʢʨʦʰʝʯʥʳʝ ʤʘʩʩʳ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10
ï11

 ɻʵɺ. ʋʞʝ ʩʝʡʯʘʩ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʤʘʩʩʳ ʥʝʡʪʨʠʥʦ 

ʠʤʝʶʪ ʠʤʝʥʥʦ ʪʘʢʦʡ ʧʦʨʷʜʦʢ; ʦʢʦʥʯʘʪʝʣʴʥʦ ʞʝ ʵʪʦʪ ʚʦʧʨʦʩ ʙʫʜʝʪ ʫʣʘʞʝʥ ʟʘʜʦʣʛʦ ʜʦ 2050. 

ʊʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʙʫʜʫʪ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳ ʜʣʷ ʦʙʲʝʜʠʥʝʥʥʦʡ ʪʝʦʨʠʠ ʚʩʝʭ ʩʠʣ, ʥʦ ʧʦʩʪʨʦʝʥʠʝ 

ʵʪʦʡ ʪʝʦʨʠʠ, ʚʝʨʦʷʪʥʦ, ʥʝ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʷʚʣʝʥʠʷ ʨʘʜʠʢʘʣʴʥʦ ʥʦʚʳʭ ʠʜʝʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʫʞʝ ʚʳʜʚʠʥʫʪʳ ʠ ʦʙʩʫʞʜʘʶʪʩʷ. ʀʤʝʶʪʩʷ ʧʷʪʴ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʠʡ ʢʨʦʰʝʯʥʳʭ ʦʜʥʦʤʝʨʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʩʪʨʫʥʳ, ʨʘʟʣʠʯʥʳʝ ʤʦʜʳ ʢʦʣʝʙʘʥʠʡ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʥʠʟʢʦʡ 

ʵʥʝʨʛʠʠ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʯʘʩʪʠʮ ʠ ʦʯʝʚʠʜʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʥʝʯʥʳʤ 

ʪʝʦʨʠʷʤ ʛʨʘʚʠʪʘʮʠʠ ʠ ʜʨʫʛʠʭ ʩʠʣ ʚ 10-ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ. ʂʦʥʝʯʥʦ, ʤʳ ʥʝ ʞʠʚʝʤ ʚ 10 

ʠʟʤʝʨʝʥʠʷʭ, ʥʦ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʰʝʩʪʴ ʠʟ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʨʥʫʪʳ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʦ, 

ʯʪʦ ʦʥʠ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠ ʵʥʝʨʛʠʷʭ ʥʠʞʝ 10
16

 ɻʵɺ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʥʫ 

ʯʘʩʪʠʮʫ. ʗʩʥʦʩʪʴ ʚʦ ʚʩʝʤ ʵʪʦʤ ʧʦʷʚʠʣʘʩʴ ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʢʦʛʜʘ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʵʪʠ ʧʷʪʴ ʩʪʨʫʥʥʳʭ ʪʝʦʨʠʡ (ʘ ʪʘʢʞʝ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ ʚ 11 ʠʟʤʝʨʝʥʠʷʭ) ï ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, 

ʢʘʢ ʧʨʠʙʣʠʞʝʥʥʳʝ ʚʝʨʩʠʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʝʦʨʠʠ (ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʤʦʡ ʄ-

ʪʝʦʨʠʠ). ʅʦ ʧʦʢʘ ʝʱʝ ʥʠʢʪʦ ʥʝ ʟʥʘʝʪ, ʢʘʢ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʵʪʦʡ ʪʝʦʨʠʠ. 

ɺʥʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ 

ɼʚʘ ʙʦʣʴʰʠʭ ʧʨʝʧʷʪʩʪʚʠʷ ʩʪʦʷʪ ʥʘ ʧʫʪʠ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ. ʆʜʥʦ ï ʵʪʦ ʪʦ, ʯʪʦ ʤʳ ʥʝ 

ʟʥʘʝʤ, ʢʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʷʶʪ ʪʘʢʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʝʦʨʠʝʡ. ɺ ʨʘʟʨʘʙʦʪʢʝ 

ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʩʷ ʧʨʠʥʮʠʧʦʤ, ʢʦʪʦʨʳʡ ʦʥ ʚʳʚʝʣ ʠʟ 

ʠʟʚʝʩʪʥʳʭ ʩʚʦʡʩʪʚ ʛʨʘʚʠʪʘʮʠʠ, ï ʧʨʠʥʮʠʧʦʤ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʩʠʣ ʪʷʛʦʪʝʥʠʷ ʠ ʠʥʝʨʮʠʦʥʥʳʭ 

ʵʬʬʝʢʪʦʚ ʪʠʧʘ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ. ʈʘʟʚʠʪʠʝ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ ʠʩʭʦʜʠʣʦ ʠʟ ʧʨʠʥʮʠʧʘ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʠʟʚʝʩʪʥʦʛʦ ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, 
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ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʪʦʤ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠʤʝʝʪ ʪʦʣʴʢʦ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ, ʥʦ ʥʝ ʩʘʤ 

ʧʦʪʝʥʮʠʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. 

ʅʦ ʧʦʢʘ ʝʱʝ ʥʝ ʦʙʥʘʨʫʞʝʥ ʢʘʢʦʡ-ʣʠʙʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʠʥʮʠʧ, ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʦʛʦ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʩʪʨʦʠʪʴ ʄ-ʪʝʦʨʠʶ. ʈʘʟʣʠʯʥʳʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢ ʵʪʦʡ ʪʝʦʨʠʠ ʥʘʧʦʤʠʥʘʶʪ 

ʩʪʨʫʥʥʳʝ ʠʣʠ ʧʦʣʝʚʳʝ ʪʝʦʨʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ ʨʘʟʣʠʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʥʦ ʚʦʟʤʦʞʥʦ, ʯʪʦ 

ʥʦʚʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʝʦʨʠʷ ʚʦʦʙʱʝ ʥʝ ʜʦʣʞʥʘ ʬʦʨʤʫʣʠʨʦʚʘʪʴʩʷ ʚ ʪʝʨʤʠʥʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ-

ʚʨʝʤʝʥʠ. ʂʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʘ ʧʨʠʥʮʠʧʘʤʠ, ʣʝʞʘʱʠʤʠ ʚ ʦʩʥʦʚʝ 

ʧʨʠʨʦʜʳ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʪʝʦʨʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʅʝʠʟʚʝʩʪʥʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʠʜʝʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʝʨʥʦʡ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʝʦʨʠʠ, ʝʩʣʠ ʵʪʘ ʪʝʦʨʠʷ ʜʦʣʞʥʘ ʦʧʠʩʳʚʘʪʴ ʦʙʣʘʩʪʴ, ʛʜʝ 

ʚʩʝ ʠʥʪʫʠʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʥʘʤʠ ʠʟ ʞʠʟʥʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ, ʩʪʘʥʫʪ 

ʥʝʧʦʜʭʦʜʷʱʠʤʠ? 

ɼʨʫʛʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ, ʜʘʞʝ ʝʩʣʠ ʤʳ ʙʳʣʠ ʙʳ ʠ ʩʧʦʩʦʙʥʳ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʪʝʦʨʠʶ, ʤʳ ʥʝ ʤʦʛʣʠ ʙʳ ʟʥʘʪʴ, ʢʘʢ ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʯʪʦʙʳ ʜʝʣʘʪʴ ʧʨʝʜʩʢʘ-

ʟʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʝʝ ʠʩʪʠʥʥʦʩʪʴ. ɹʦʣʴʰʠʥʩʪʚʦ ʫʩʧʝʰʥʳʭ ʧʨʝʜʩʢʘʟʘʥʠʡ ʉʪʘʥʜʘʨʪʥʦʡ 

ʄʦʜʝʣʠ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʤʝʪʦʜʝ ʚʳʯʠʩʣʝʥʠʷ, ʠʟʚʝʩʪʥʦʤ ʢʘʢ ʪʝʦʨʠʷ ʚʦʟʤʫʱʝʥʠʡ. ɺ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʝ ʚʝʨʦʷʪʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʯʠʩʣʷʶʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʧʦ ʚʩʝʤ ʚʦʟʤʦʞʥʳʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʰʘʛʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʦʮʝʩʩ. 

ʀʩʧʦʣʴʟʫʷ ʪʝʦʨʠʶ ʚʦʟʤʫʱʝʥʠʡ, ʚʥʘʯʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʰʘʛʠ, ʧʦʪʦʤ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʠ ʪʘʢ ʜʘʣʝʝ. ʕʪʦʪ ʩʧʦʩʦʙ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʩʸ 

ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʰʘʛʠ ʜʘʶʪ ʫʤʝʥʴʰʘʶʱʠʝʩʷ ʚʢʣʘʜʳ ʚ ʚʝʨʦʷʪʥʦʩʪʴ; ʵʪʦ 

ʦʙʳʯʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʥʩʪʘʥʪʘ ʩʚʷʟʠ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʘ. ʀʥʦʛʜʘ ʪʝʦʨʠʷ ʩ ʦʯʝʥʴ 

ʩʠʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʢʚʠʚʘʣʝʥʪʥʘ ʜʨʫʛʦʡ ʪʝʦʨʠʠ ʩ ʦʯʝʥʴ ʩʣʘʙʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ, ʚ 

ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʠʤʳ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʚʦʟʤʫʱʝʥʠʡ. ʊʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʜʝʡʩʪʚʫʝʪ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʘʨ ʠʟ ʧʷʪʠ ʩʪʨʫʥʥʳʭ ʪʝʦʨʠʡ ʚ 10 ʠʟʤʝʨʝʥʠʷʭ ʠ ʪʝʦʨʠʠ ʧʦʣʷ ʚ 11 ʠʟʤʝʨʝʥʠʷʭ, 

ʫʧʦʤʷʥʫʪʳʭ ʨʘʥʝʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʝʦʨʠʠ, ʦʯʝʚʠʜʥʦ, ʥʝ 

ʷʚʣʷʶʪʩʷ ʥʠ ʦʯʝʥʴ ʩʠʣʴʥʳʤʠ, ʥʠ ʦʯʝʥʴ ʩʣʘʙʳʤʠ, ʠʩʢʣʶʯʘʷ ʪʝʤ ʩʘʤʳʤ ʣʶʙʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʦʨʠʠ ʚʦʟʤʫʱʝʥʠʡ. 

ʇʦʠʩʢ ʦʪʚʝʪʘ 

ʄʳ ʥʝ ʤʦʞʝʤ ʩʝʡʯʘʩ ʩʢʘʟʘʪʴ, ʢʦʛʜʘ ʙʫʜʫʪ ʨʝʰʝʥʳ ʵʪʠ ʧʨʦʙʣʝʤʳ. ʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʦʥʠ 
ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʚ ʧʨʝʧʨʠʥʪʝ, ʥʘʧʠʩʘʥʥʳʤ ʟʘʚʪʨʘ ʢʘʢʠʤ-ʥʠʙʫʜʴ ʤʦʣʦʜʳʤ ʪʝʦʨʝʪʠʢʦʤ. ɸ 
ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʦʥʠ ʥʝ ʙʫʜʫʪ ʨʝʰʝʥʳ ʠ ʚ 2050, ʠʣʠ ʜʘʞʝ ʚ 2150 ʛʦʜʫ. ʅʦ ʜʘʞʝ ʢʦʛʜʘ ʦʥʠ ʠ 
ʙʫʜʫʪ ʨʝʰʝʥʳ, ʧʦʢʘ ʤʳ ʥʝ ʩʤʦʞʝʤ ʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʠ ʵʥʝʨʛʠʷʭ 10

16
 ɻʵɺ ʠʣʠ ʠʟʫʯʘʪʴ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʠʟʤʝʨʝʥʠʷ, ʥʘʩ ʥʝ ʙʫʜʝʪ ʙʝʩʧʦʢʦʠʪʴ ʧʨʦʙʣʝʤʘ ʧʨʦʚʝʨʢʠ ʠʩʪʠʥʥʦʩʪʠ ʬʫʥʜʘʤʝʥ-
ʪʘʣʴʥʦʡ ʦʙʲʝʜʠʥʝʥʥʦʡ ʪʝʦʨʠʠ. ʇʦʤʠʤʦ ʧʨʦʚʝʨʢʠ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʪʝʦʨʠʷ ʦʙʲʷʩʥʷʝʪ ʠʟʤʝʨʝʥʥʳʝ 
ʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʩʪʦʷʥʥʳʭ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ, ʙʫʜʫʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʦʣʞʥʳ ʚʳʷʚʠʪʴ 
ʥʦʚʝr ʵʬʬʝʢʪʳ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ, ʢʦʛʜʘ ʤʳ ʥʘʢʦʥʝʮ ʧʦʡʤʝʤ, ʢʘʢ ʯʘʩʪʠʮʳ ʠ ʩʠʣʳ ʚʝʜʫʪ ʩʝʙʷ ʧʨʠ ʵʥʝʨʛʠʷʭ ʜʦ 
10
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 ɻʵɺ, ʤʳ ʪʦʣʴʢʦ ʩʪʦʣʢʥʝʤʩʷ ʩ ʥʦʚʳʤʠ ʪʘʡʥʘʤʠ, ʘ ʜʦ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʙʫʜʝʪ 

ʛʦʨʘʟʜʦ ʜʘʣʴʰʝ, ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ ʜʦ ʵʪʦʛʦ. ʅʦ ʷ ʩʦʤʥʝʚʘʶʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ. ʇʦʢʘ ʝʱʝ ʥʝʪ 
ʥʠʢʘʢʠʭ ʥʘʤʝʢʦʚ ʥʘ ʪʦ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʰʢʘʣʘ ʧʨʦʩʪʠʨʘʝʪʩʷ ʜʘʣʴʰʝ 10
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ɻʵɺ, ʘ ʪʝʦʨʠʷ ʩʪʨʫʥ ʜʘʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʵʥʝʨʛʠʠ ʥʝ ʠʤʝʶʪ ʬʠʟʠʯʝʩʢʦʛʦ 
ʩʤʳʩʣʘ. 

ʆʪʢʨʳʪʠʝ ʦʙʲʝʜʠʥʝʥʥʦʡ ʪʝʦʨʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʨʠʨʦʜʫ ʚ ʫʩʣʦʚʠʷʭ ʣʶʙʳʭ ʵʥʝʨʛʠʡ, 
ʧʦʟʚʦʣʠʪ ʥʘʤ ʦʪʚʝʪʠʪʴ ʥʘ ʩʘʤʳʝ ʛʣʫʙʦʢʠʝ ʚʦʧʨʦʩʳ ʢʦʩʤʦʣʦʛʠʠ: ʠʤʝʝʪ ʣʠ ʨʘʩʰʠʨʷʶʱʝʝʩʷ ʦʙʣʘʢʦ 
ʛʘʣʘʢʪʠʢ, ʢʦʪʦʨʦʝ ʤʳ ʥʘʟʳʚʘʝʤ ɹʦʣʴʰʠʤ ɺʟʨʳʚʦʤ, ʥʘʯʘʣʦ ʚʦ ʚʨʝʤʝʥʠ? ʗʚʣʷʝʪʩʷ ʣʠ ɹʦʣʴʰʦʡ 
ɺʟʨʳʚ ʪʦʣʴʢʦ ʦʜʥʠʤ ʵʧʠʟʦʜʦʤ ʠʩʪʦʨʠʠ ʚʩʝʣʝʥʥʦʡ, ʚ ʢʦʪʦʨʦʡ ʙʦʣʴʰʠʝ ʠ ʤʘʣʝʥʴʢʠʝ ʚʟʨʳʚʳ 
ʧʨʦʠʩʭʦʜʷʪ ʚʝʯʥʦ? ʀʟʤʝʥʷʶʪʩʷ ʣʠ ʬʠʟʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ ʠʣʠ ʜʘʞʝ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʦʪ ʦʜʥʦʛʦ 
ʚʟʨʳʚʘ ʢ ʜʨʫʛʦʤʫ? 

ʕʪʦ ʥʝ ʙʫʜʝʪ ʢʦʥʮʦʤ ʬʠʟʠʢʠ. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʜʘʞʝ ʥʝ ʧʦʤʦʞʝʪ ʥʘʤ ʚ ʨʝʰʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 
ʝɦ ʝ ʥʝ ʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʝʛʦʜʥʷʰʥʝʡ ʬʠʟʠʢʠ, ʪʠʧʘ ʧʦʥʠʤʘʥʠʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʠ ʚʳʩʦʢʦʪʝʤ-
ʧʝʨʘʪʫʨʥʦʡ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ. ʅʦ ʵʪʦ ʙʫʜʝʪ ʢʦʥʝʮ ʬʠʟʠʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ, ʘ ʠʤʝʥʥʦ 
ʧʦʠʩʢʘ ʦʙʲʝʜʠʥʝʥʥʦʡ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʚʩʝ ʜʨʫʛʠʝ ʬʘʢʪʳ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ. 

 

ʇʝʨʝʚʦʜ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ɸʥʜʨʝʷ ʂʨʘʰʝʥʠʮʳ 
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ʈʫʙʘʢʦʚ ɺ.ɸ.  

ʂ ʦʪʢʨʳʪʠʶ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠʮʳ ï ʙʦʟʦʥʘ 

ʍʠʛʛʩʘ ï ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ 

 

ʀʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ 

1. ɺʚʝʜʝʥʠʝ 

4 ʠʶʣʷ 2012 ʛʦʜʘ ʩʦʩʪʦʷʣʦʩʴ ʩʦʙʳʪʠʝ, ʠʤʝʶʱʝʝ ʚʳʜʘʶʱʝʝʩʷ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʠʟʠʢʠ: ʚ ʎɽʈʅʝ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ ʦʙ ʦʪʢʨʳʪʠʠ ʥʦʚʦʡ ʯʘʩʪʠʮʳ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʡ, ʢʘʢ ʦʩʪʦʨʦʞʥʦ 

ʟʘʷʚʣʷʶʪ ʘʚʪʦʨʳ ʦʪʢʨʳʪʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʞʠʜʘʝʤʳʤ ʩʚʦʡʩʪʚʘʤ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʙʦʟʦʥʘ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʬʠʟʠʢʠ ʯʘʩʪʠʮ (ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʙʦʟʦʥ ʠ ʯʪʦ ʪʘʢʦʝ 

ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ, ʤʳ ʧʦʛʦʚʦʨʠʤ ʥʠʞʝ). ʉʣʝʜʫʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʵʪʦʪ ʙʦʟʦʥ 

ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ, ʭʦʪʷ ʵʪʦ ʥʘʟʚʘʥʠʝ ʥʝ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʦ (ʤʳ ʦʙ ʵʪʦʤ ʝʱʝ ʩʢʘʞʝʤ 

ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʚ ʨʘʟʜʝʣʝ 3.3). ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʪʢʨʳʪʠʠ ʦʜʥʦʛʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ, ʥʝ ʠʤʝʶʱʝʛʦ ʘʥʘʣʦʛʦʚ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ ʠ ʟʘʥʠʤʘʶʱʝʛʦ ʫʥʠʢʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʬʠʟʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʤʠʨʘ. 

ʆʙʲʷʚʣʝʥʠʝ ʦ ʩʝʤʠʥʘʨʝ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʷʣʩʷ 4 ʠʶʣʷ ʚ ʎɽʈʅʝ, ʙʳʣʦ ʩʜʝʣʘʥʦ ʚ ʢʦʥʮʝ ʠʶʥʷ, ʠ 

ʩʨʘʟʫ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʵʪʦʪ ʩʝʤʠʥʘʨ ʙʫʜʝʪ ʥʝʦʨʜʠʥʘʨʥʳʤ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʳʝ ʫʢʘʟʘʥʠʷ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʦʛʦ ʙʦʟʦʥʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʝʱʝ ʚ ʜʝʢʘʙʨʝ 2011 ʛʦʜʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ATLAS ʠ 

CMS, ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ ʚ ʎɽʈʅʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʟʘʜʦʣʛʦ ʜʦ 

ʩʝʤʠʥʘʨʘ ʧʦʷʚʠʣʦʩʴ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ Tevatron (Fermilab, ʉʐɸ), ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʦʛʦ ʙʦʟʦʥʘ. ɺʩʝʛʦ 

ʵʪʦʛʦ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʢʨʳʪʠʠ, ʥʦ ʩ ʜʝʢʘʙʨʷ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʥʘʙʨʘʥʥʳʭ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ, ʫʜʚʦʠʣʦʩʴ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʤʝʪʦʜʳ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʈʝʟʫʣʴʪʘʪ ʦʢʘʟʘʣʩʷ ʚʧʝʯʘʪʣʷʶʱʠʤ: ʚ ʢʘʞʜʦʤ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ATLAS ʠ CMS ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʠʛʥʘʣʘ ʜʦʩʪʠʛʣʘ 

ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʩʯʠʪʘʝʪʩʷ ʫʨʦʚʥʝʤ ʦʪʢʨʳʪʠʷ (5 ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ). 

ʉʝʤʠʥʘʨ ʧʨʦʰʝʣ ʚ ʧʨʘʟʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʝ. ɽʛʦ ʫʯʘʩʪʥʠʢʘʤʠ, ʧʦʤʠʤʦ ʫʯʝʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ʎɽʈʅʝ, ʠ ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚ ʎɽʈʅʝ ʧʦ ʣʝʪʥʠʤ ʧʨʦʛʨʘʤʤʘʤ, ʩʪʘʣʠ ʫʯʘʩʪʥʠʢʠ 

ʢʨʫʧʥʝʡʰʝʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʢʦʪʦʨʘʷ ʢʘʢ ʨʘʟ ʦʪʢʨʳʣʘʩʴ 4 ʠʶʣʷ ʚ 

ʄʝʣʴʙʫʨʥʝ. ʉʝʤʠʥʘʨ ʪʨʘʥʩʣʠʨʦʚʘʣʩʷ ʧʦ ʀʥʪʝʨʥʝʪʫ ʚ ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ ʠ ʫʥʠʚʝʨʩʠʪʝʪʳ ʚʩʝʛʦ 

ʤʠʨʘ, ʚʢʣʶʯʘʷ, ʢʦʥʝʯʥʦ, ʈʦʩʩʠʶ. ʇʦʩʣʝ ʚʧʝʯʘʪʣʷʶʱʠʭ ʚʳʩʪʫʧʣʝʥʠʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ (spokes-

persons) ʢʦʣʣʘʙʦʨʘʮʠʡ CMS ɼʞʦ ʀʥʢʘʥʜʝʣʘ ʠ ATLAS ʌʘʙʠʦʣʳ ɼʞʘʥʦʪʪʠ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

ʎɽʈʅʘ ʈʦʣʴʬ ʍʦʡʝʨ ʟʘʢʣʶʯʠʣ: çI think we have it!è, çɼʫʤʘʶ, ʦʥ ʫ ʥʘʩ ʚ ʨʫʢʘʭ!è 

ʊʘʢ ʯʪʦ ʞʝ çʫ ʥʘʩ ʚ ʨʫʢʘʭè, ʠ ʟʘʯʝʤ ʝʛʦ ʧʨʠʜʫʤʘʣʠ ʪʝʦʨʝʪʠʢʠ? 

2. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʘʷ ʯʘʩʪʠʮʘ 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʢʘʞʝʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʚʝʨʩʠʷ ʪʝʦʨʠʠ ʤʠʢʨʦʤʠʨʘ ʥʦʩʠʪ ʥʝʫʢʣʶʞʝʝ 

ʥʘʟʚʘʥʠʝ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. ʕʪʘ ʪʝʦʨʠʷ ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ (ʤʳ 

ʠʭ ʧʝʨʝʯʠʩʣʠʤ ʥʠʞʝ) ʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ.
54

 ɹʦʟʦʥ ʍʠʛʛʩʘ ʙʳʣ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʝ ʦʪʢʨʳʪʳʤ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʵʣʝʤʝʥʪʦʤ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. 

ʄʳ ʥʘʟʚʘʣʠ ʉʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ ʤʠʥʠʤʘʣʴʥʦʡ ʠʤʝʥʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ ʚ ʥʝʡ ʥʝʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʝʡ ʠʤʝʝʪʩʷ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʠ ʦʥ ʷʚʣʷʝʪʩʷ 

ʵʣʝʤʝʥʪʘʨʥʦʡ, ʘ ʥʝ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠʮʝʡ (ʤʳ ʧʦʛʦʚʦʨʠʤ ʦ ʜʨʫʛʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʚ ʨʘʟʜʝʣʝ 4). 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʩʧʝʢʪʦʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ï ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʢ ʢʦʪʦʨʦʤʫ 
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 ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʦʠʪ ʦʩʦʙʥʷʢʦʤ: ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʙʳʚʘʶʪ ʵʣʝʤʝʥʪʘʨ-

ʥʳʝ ʯʘʩʪʠʮʳ, ʦʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ. 
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51 

ʧʨʠʥʘʜʣʝʞʠʪ ʙʦʟʦʥ ʍʠʛʛʩʘ ï ʧʨʦʚʝʨʝʥʳ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʠ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ 

ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ ï ʚʳʷʩʥʠʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʚ ʧʨʠʨʦʜʝ ʨʝʘʣʠʟʫʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʪʝʦʨʠʠ ʠ ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʦ ʵʪʘ ʪʝʦʨʠʷ ʦʧʠʩʳʚʘʝʪ ʤʠʢʨʦʤʠʨ.
55

 (ʆ ʪʦʤ, ʯʪʦ 

ʪʘʢʦʝ ʢʦʣʣʘʡʜʝʨ ʠ ʢʘʢʠʝ ʢʦʣʣʘʡʜʝʨʳ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ, ʩʤ. ʚ ʇʨʠʣʦʞʝʥʠʠ). 

ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʧʦʠʩʢʘ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʙʳʣʘ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ, ʝʩʣʠ ʥʝ ʩʘʤʦʡ ʛʣʘʚʥʦʡ, ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ 

ʧʨʦʛʨʘʤʤʳ ʠ ʙʳʣʘ ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʯʘʩʪʠʮʘ. ʆʥʘ ʜʦʚʦʣʴʥʦ ʪʷʞʝʣʘʷ ʧʦ ʤʝʨʢʘʤ ʬʠʟʠʢʠ ʤʠʢʨʦʤʠʨʘ. 

ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʤʘʩʩʫ ʠʟʤʝʨʷʶʪ ʚ ʝʜʠʥʠʮʘʭ ʵʥʝʨʛʠʠ, ʠʤʝʷ ʚ ʚʠʜʫ ʩʚʷʟʴ ɽ = ʪʩ
2
 ʤʝʞʜʫ 

ʤʘʩʩʦʡ ʠ ʵʥʝʨʛʠʝʡ ʧʦʢʦʷ. ɺ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʥʚʦʣʴʪ (ʵɺ) ï ʵʥʝʨʛʠʶ, 

ʢʦʪʦʨʫʶ ʧʨʠʦʙʨʝʪʘʝʪ ʵʣʝʢʪʨʦʥ, ʧʨʦʭʦʜʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ 1 ɺʦʣʴʪ, ʠ ʧʨʦʠʟʚʦʜʥʳʝ ï ʄʵɺ 

(ʤʠʣʣʠʦʥ ʵʣʝʢʪʨʦʥʚʦʣʴʪ, 10
6
 ʵɺ), ɻʵɺ (ʤʠʣʣʠʘʨʜ ʵʣʝʢʪʨʦʥʚʦʣʴʪ, 10

9
 ʵɺ), ʊʵɺ (ʪʨʠʣʣʠʦʥ 

ʵʣʝʢʪʨʦʥʚʦʣʴʪ, 10
12

 ʵɺ). ʄʘʩʩʘ ʵʣʝʢʪʨʦʥʘ ʚ ʵʪʠʭ ʝʜʠʥʠʮʘʭ ʨʘʚʥʘ 0,5 ʄʵɺ, ʧʨʦʪʦʥʘ ï ʧʨʠʤʝʨʥʦ 1 

ɻʵɺ, ʤʘʩʩʘ ʩʘʤʦʡ ʪʷʞʝʣʦʡ ʠʟʚʝʩʪʥʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ, t-ʢʚʘʨʢʘ ï 173 ɻʵɺ.
56

 ʊʘʢ ʚʦʪ, ʤʘʩʩʘ 

ʥʦʚʦʡ ʯʘʩʪʠʮʳ ʩʦʩʪʘʚʣʷʝʪ 125ï126 ɻʵɺ (ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 

ʠʟʤʝʨʝʥʠʡ). 

ʕʪʘ ʥʦʚʘʷ ʯʘʩʪʠʮʘ, ʥʘʟʦʚʝʤ ʝʝ ʅ, ʥʝ ʠʤʝʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ. ʆʥʘ ʥʝʩʪʘʙʠʣʴʥʘ ʠ ʤʦʞʝʪ 

ʨʘʩʧʘʜʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ ʚ ʎɽʈʅʝ ʝʝ ʦʪʢʨʳʣʠ, ʠʟʫʯʘʷ ʨʘʩʧʘʜʳ 

ʚ ʜʚʘ ʬʦʪʦʥʘ, ʅ Ÿ ɔɔ, ʠ ʚ ʜʚʝ ʧʘʨʳ ʵʣʝʢʪʨʦʥïʧʦʟʠʪʨʦʥ ʠ/ʠʣʠ ʤʶʦʥïʘʥʪʠʤʶʦʥ
57
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+
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ī
. ɺʪʦʨʦʡ ʪʠʧ ʧʨʦʮʝʩʩʦʚ ʟʘʧʠʩʳʚʘʶʪ ʢʘʢ ʅ Ÿ 4l, ʛʜʝ l ʦʙʦʟʥʘʯʘʝʪ ʦʜʥʫ 

ʠʟ ʯʘʩʪʠʮ ʝ
+
, ʝ
ï
, Õ

+
 ʠʣʠ Õ

ī
 (ʠʭ ʢʦʣʣʝʢʪʠʚʥʦ ʥʘʟʳʚʘʶʪ ʣʝʧʪʦʥʘʤʠ). ʆʙʝ ʢʦʣʣʘʙʦʨʘʮʠʠ CMS ʠ 

ATLAS ʩʦʦʙʱʘʶʪ ʪʘʢʞʝ ʦ ʥʝʢʦʪʦʨʦʤ ʠʟʙʳʪʢʝ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʩʧʘʜʘʤʠ ʅ 

Ÿ 212v, ʛʜʝ v ï ʥʝʡʪʨʠʥʦ (ʝʱʝ ʦʜʠʥ ʪʠʧ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ). ʕʪʦʪ ʠʟʙʳʪʦʢ, ʚʧʨʦʯʝʤ, ʧʦʢʘ ʥʝ 

ʠʤʝʝʪ ʚʳʩʦʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʩʧʠʥʦʤ ï ʚʥʫʪʨʝʥʥʠʤ ʫʛʣʦʚʳʤ 

ʤʦʤʝʥʪʦʤ. ʉʧʠʥ ʯʘʩʪʠʮʳ ʤʦʞʝʪ ʙʳʪʴ ʮʝʣʳʤ (ʚʢʣʶʯʘʷ ʥʫʣʴ) ʠʣʠ ʧʦʣʫʮʝʣʳʤ ʝʜʠʥʠʮʘʭ 

ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ ˂. ʏʘʩʪʠʮʳ ʩ ʮʝʣʳʤ ʠ ʧʦʣʫʮʝʣʳʤ ʩʧʠʥʦʤ ʥʘʟʳʚʘʶʪʩʷ ʙʦʟʦʥʘʤʠ ʠ 

ʬʝʨʤʠʦʥʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝ ʠʟʚʝʩʪʥʳʝ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ 

ʠʤʝʶʪ ʥʝʥʫʣʝʚʦʡ ʩʧʠʥ; ʪʘʢ, ʩʧʠʥ ʵʣʝʢʪʨʦʥʘ ʨʘʚʝʥ 1/2 ʚ ʝʜʠʥʠʮʘʭ ,˂ ʘ ʩʧʠʥ ʬʦʪʦʥʘ ʨʘʚʝʥ 1. ʀʟ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʙʩʫʞʜʘʚʰʠʭʩʷ ʨʘʩʧʘʜʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʧʠʥ ʥʦʚʦʡ ʯʘʩʪʠʮʳ ʮʝʣʳʡ ï ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʙʦʟʦʥʦʤ.
58

 ʂʨʦʤʝ ʪʦʛʦ, ʝʝ ʩʧʠʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ (ʯʘʩʪʠʮʘ ʩʧʠʥʘ 1 ʥʝ ʤʦʞʝʪ 

ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʜʚʘ ʬʦʪʦʥʘ). ʆʩʪʘʝʪʩʷ ʩʧʠʥ 0, 2 ʠʣʠ ʚʳʰʝ.
59

 ʍʦʪʷ ʧʨʷʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʩʧʠʥʘ ʥʦʚʦʡ ʯʘʩʪʠʮʳ ʧʦʢʘ ʥʝʪ, ʢʨʘʡʥʝ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʯʘʩʪʠʮʝʡ 

ʩʧʠʥʘ 2 ʠʣʠ ʙʦʣʴʰʝ. ʇʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʩʧʠʥ ʅ ʨʘʚʝʥ ʥʫʣʶ. ʂʘʢ ʤʳ ʫʚʠʜʠʤ, ʠʤʝʥʥʦ ʪʘʢʠʤ ʜʦʣʞʝʥ 

ʙʳʪʴ ʙʦʟʦʥ ʍʠʛʛʩʘ. 

ɺʦʦʙʱʝ ʚʩʸ, ʯʪʦ ʩʝʡʯʘʩ ʠʟʚʝʩʪʥʦ ʦ ʥʦʚʦʡ ʯʘʩʪʠʮʝ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʝʝ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʢʘʢ 

ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ ʧʨʦʩʪʝʡʰʝʡ ʚʝʨʩʠʝʡ ʪʝʦʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ï ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʴʶ. ɺ ʨʘʤʢʘʭ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʨʦʞʜʝʥʠʷ ʙʦʟʦʥʘ 

ʍʠʛʛʩʘ ʚ ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ, ʪʘʢ ʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʝʛʦ ʨʘʩʧʘʜʦʚ ʅ Ÿ ɔɔ ʠ ʅ Ÿ 4l, ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʩʢʘʟʘʪʴ ʯʠʩʣʦ ʦʞʠʜʘʝʤʳʭ ʩʦʙʳʪʠʡ. ʕʪʠ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʢʦʥʝʯʥʦ, ʚ ʧʨʝʜʝʣʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ. ʕʪʠ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦʢʘ ʚʝʣʠʢʠ, ʜʘ ʠ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ, ʢʘʢ ʤʳ ʚʠʜʠʤ, ʧʦʢʘ 

                                                      
55

 ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʟʘʚʝʜʦʤʦ ʥʝʧʦʣʥʘ, ʥʦ ʵʪʦ ʧʨʝʜʤʝʪ ʦʪʜʝʣʴʥʦʛʦ ʨʘʟʛʦʚʦʨʘ. 

ʆʪʤʝʪʠʤ ʪʦʣʴʢʦ, ʯʪʦ ʦ ʝʝ ʥʝʧʦʣʥʦʪʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʢʦʩʤʦʣʦʛʠʠ ï ʥʘʫʢʠ ʦ ɺʩʝʣʝʥʥʦʡ. ʇʨʦʷʚʠʪʩʷ 

ʣʠ ʥʝʧʦʣʥʦʪʘ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʧʨʠ ʵʥʝʨʛʠʷʭ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ ï ʦʪʢʨʳʪʳʡ ʠ ʠʥʪʨʠʛʫ-

ʶʱʠʡ ʚʦʧʨʦʩ. 
56

 ʂʚʘʨʢʠ ï ʦʜʠʥ ʠʟ ʪʠʧʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ɺ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʥʠ ʚ ʧʨʠʨʦʜʝ ʥʝ 

ʥʘʙʣʶʜʘʶʪʩʷ, ʘ ʚʩʝʛʜʘ ʩʚʷʟʳʚʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʦʙʨʘʟʫʶʪ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠʮʳ ï ʘʜʨʦʥʳ (t-ʢʚʘʨʢ ï 

ʠʩʢʣʶʯʝʥʠʝ, ʦʥ ʨʘʩʧʘʜʘʝʪʩʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʙʲʝʜʠʥʠʪʩʷ ʩ ʜʨʫʛʠʤʠ ʢʚʘʨʢʘʤʠ ʠʣʠ ʘʥʪʠʢʚʘʨʢʘʤʠ ʚ ʘʜʨʦʥ). ʂ 

ʘʜʨʦʥʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʪʦʥ, ʥʝʡʪʨʦʥ, -́ʤʝʟʦʥʳ, K-ʤʝʟʦʥʳ ʠ ʜʨ. 
57

 ʄʶʦʥ ï ʪʷʞʝʣʳʡ, ʥʝʩʪʘʙʠʣʴʥʳʡ ʘʥʘʣʦʛ ʵʣʝʢʪʨʦʥʘ ʩ ʤʘʩʩʦʡ mÕ = 106 ʄʵɺ. ɺʨʝʤʷ ʞʠʟʥʠ ʤʶʦʥʘ ŰÕ 

= 2 Ö 10
ï6
ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥ ʧʨʦʣʝʪʘʣ ʯʝʨʝʟ ʚʝʩʴ ʜʝʪʝʢʪʦʨ, ʥʝ ʨʘʩʧʘʜʘʷʩʴ. 

58
 ʕʪʦ ʩʣʝʜʫʝʪ, ʥʘʧʨʠʤʝʨ, ʠʟ ʩʦʭʨʘʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʚ ʨʘʩʧʘʜʝ ʅ Ÿ ɔɔ: ʩʧʠʥ ʢʘʞʜʦʛʦ ʠʟ 

ʬʦʪʦʥʦʚ ʮʝʣʳʡ, ʮʝʣʳʤʠ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʠ ʦʨʙʠʪʘʣʴʥʳʡ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʘʨʳ ʬʦʪʦʥʦʚ. 

ʇʦʵʪʦʤʫ ʧʦʣʥʳʡ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ ʢʦʥʝʯʥʦʛʦ, ʘ ʟʥʘʯʠʪ ʠ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʞʝ ʮʝʣʳʡ. 
59

 ʉʧʠʥ ï ʵʪʦ ʚʝʢʪʦʨ, ʚʝʢʪʦʨʥʘʷ ʩʫʤʤʘ ʩʧʠʥʦʚ ʜʚʫʭ ʬʦʪʦʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʘ ʥʫʣʶ; ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʦʨʙʠʪʘʣʴʥʳʡ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ ʜʚʫʭ ʬʦʪʦʥʦʚ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʦʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʵʪʦʤʫ 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʥʝ ʟʘʧʨʝʱʘʝʪ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʧʠʥʘ ʅ-ʯʘʩʪʠʮʳ. 
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52 

ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʨʫʜʥʦ ʩʦʤʥʝʚʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪʢʨʳʪ ʠʤʝʥʥʦ ʙʦʟʦʥ ʍʠʛʛʩʘ ʠʣʠ 

ʯʪʦ-ʪʦ ʦʯʝʥʴ ʧʦʭʦʞʝʝ ʥʘ ʥʝʛʦ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʨʘʩʧʘʜʳ ʅ Ÿ ɔɔ ʠ ʅ Ÿ 4l ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʯʝʥʴ ʨʝʜʢʠʤʠ: ʥʘ ʜʚʘ ʬʦʪʦʥʘ ʨʘʩʧʘʜʘʝʪʩʷ 2 ʠʟ 1000 ʙʦʟʦʥʦʚ ʍʠʛʛʩʘ, ʘ ʥʘ ʜʚʝ ʝ
+
ʝ
ī
 ʠ/ʠʣʠ Õ

+
Õ
ī
 

ʧʘʨʳ ï 1 ʠʟ 10000. 

ɹʦʣʝʝ ʯʝʤ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʙʦʟʦʥ ʍʠʛʛʩʘ ʜʦʣʞʝʥ ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʧʘʨʫ b-ʢʚʘʨʢïb-

ʘʥʪʠʢʚʘʨʢ
60

: ʅ Ÿ bb
ï
. ʈʦʞʜʝʥʠʝ ʧʘʨʳ bb

ï
 ʚ ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʭ (ʠ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʭ) 

ʩʪʦʣʢʥʦʚʝʥʠʷʭ ï ʷʚʣʝʥʠʝ ʦʯʝʥʴ ʯʘʩʪʦʝ ʠ ʙʝʟ ʚʩʷʢʦʛʦ ʙʦʟʦʥʘ ʍʠʛʛʩʘ, ʠ ʚʳʜʝʣʠʪʴ ʩʠʛʥʘʣ ʦʪ ʙʦʟʦʥʘ 

ʍʠʛʛʩʘ ʠʟ ʵʪʦʛʦ çʰʫʤʘè (ʬʠʟʠʢʠ ʛʦʚʦʨʷʪ çʬʦʥʘè) ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ. ʕʪʦ ʦʪʯʘʩʪʠ ʧʦʣʫʯʠʣʦʩʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʦʣʣʘʡʜʝʨʝ Tevatron, 

ʭʦʪʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʪʘʤ ʟʘʤʝʪʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʎɽʈʅʝ. ʕʪʠ ʜʘʥʥʳʝ ʪʘʢʞʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. 

ɿʘʢʘʥʯʠʚʘʷ ʦʧʠʩʘʥʠʝ ʠʟʚʝʩʪʥʳʭ ʩʚʦʡʩʪʚ ʥʦʚʦʡ ʯʘʩʪʠʮʳ, ʩʢʘʞʝʤ, ʯʪʦ ʞʠʚʝʪ ʦʥʘ ʜʦʚʦʣʴʥʦ 

ʜʦʣʛʦ ʧʦ ʤʝʨʢʘʤ ʬʠʟʠʢʠ ʤʠʢʨʦʤʠʨʘ. ʅʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʫ ʩʥʠʟʫ ʥʘ ʝʝ ʚʨʝʤʷ ʞʠʟʥʠ ŰH Ó 10
ï24

 ʩ, ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʝʜʩʢʘʟʘʥʠʶ 

ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ŰH = 1,6 Ā 10
ï22

 ʩ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚʨʝʤʷ ʞʠʟʥʠ t-ʢʚʘʨʢʘ ʩʦʩʪʘʚʣʷʝʪ Űt = 3 Ā 10
ï25

 

ʩ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʥʦʚʦʡ ʯʘʩʪʠʮʳ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ ʚʨʷʜ ʣʠ ʚʦʟʤʦʞʥʦ. 

3. ɿʘʯʝʤ ʥʫʞʝʥ ʥʦʚʳʡ ʙʦʟʦʥ? 

ɺ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʝ ʢʘʞʜʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʯʘʩʪʠʮʘ ʷʚʣʷʝʪʩʷ ʢʚʘʥʪʦʤ ʥʝʢʦʪʦʨʦʛʦ ʧʦʣʷ, ʠ 

ʥʘʦʙʦʨʦʪ, ʢʘʞʜʦʤʫ ʧʦʣʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʷ ʯʘʩʪʠʮʘ-ʢʚʘʥʪ; ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʧʨʠʤʝʨ ï 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʝʛʦ ʢʚʘʥʪ, ʬʦʪʦʥ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ, ʧʦʩʪʘʚʣʝʥʥʳʡ ʚ ʟʘʛʣʘʚʠʠ ʵʪʦʛʦ 

ʨʘʟʜʝʣʘ, ʤʦʞʥʦ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: 

ɿʘʯʝʤ ʥʫʞʥʦ ʥʦʚʦʝ ʧʦʣʝ ʠ ʢʘʢʦʚʳ ʝʛʦ ʦʞʠʜʘʝʤʳʝ ʩʚʦʡʩʪʚʘ? 
ʂʨʘʪʢʠʡ ʦʪʚʝʪ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʠʤʤʝʪʨʠʠ ʪʝʦʨʠʠ ʤʠʢʨʦʤʠʨʘ ï ʙʫʜʴ ʪʦ ʉʪʘʥʜʘʨʪʥʘʷ 

ʤʦʜʝʣʴ ʠʣʠ ʢʘʢʘʷ-ʪʦ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʪʝʦʨʠʷ ï ʟʘʧʨʝʱʘʶʪ ʵʣʝʤʝʥʪʘʨʥʳʤ ʯʘʩʪʠʮʘʤ ʠʤʝʪʴ ʤʘʩʩʳ, ʘ 

ʥʦʚʦʝ ʧʦʣʝ ʥʘʨʫʰʘʝʪ ʵʪʠ ʩʠʤʤʝʪʨʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʘʩʩ ʯʘʩʪʠʮ. ɺ ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ ï ʧʨʦʩʪʝʡʰʝʤ ʚʘʨʠʘʥʪʝ ʪʝʦʨʠʠ (ʥʦ ʪʦʣʴʢʦ ʚ ʥʝʡ!) ï ʚʩʝ ʩʚʦʡʩʪʚʘ ʥʦʚʦʛʦ ʧʦʣʷ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʥʦʚʦʛʦ ʙʦʟʦʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʛʦ ʤʘʩʩʳ, ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʩʢʘʟʳʚʘʶʪʩʷ ʦʧʷʪʴ-ʪʘʢʠ ʥʘ 

ʦʩʥʦʚʝ ʩʦʦʙʨʘʞʝʥʠʡ ʩʠʤʤʝʪʨʠʠ. ʂʘʢ ʤʳ ʛʦʚʦʨʠʣʠ, ʠʤʝʶʱʠʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʠʤʝʥʥʦ ʩ ʧʨʦʩʪʝʡʰʠʤ ʚʘʨʠʘʥʪʦʤ ʪʝʦʨʠʠ, ʦʜʥʘʢʦ ʵʪʠ ʜʘʥʥʳʝ ʧʦʢʘ ʜʦʚʦʣʴʥʦ ʩʢʫʜʥʳ, 

ʠ ʧʨʝʜʩʪʦʠʪ ʜʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʳʷʩʥʝʥʠʶ ʪʦʛʦ, ʢʘʢ ʠʤʝʥʥʦ ʫʩʪʨʦʝʥ ʥʦʚʳʡ ʩʝʢʪʦʨ ʬʠʟʠʢʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ʈʘʩʰʠʬʨʦʚʢʘ ʵʪʦʛʦ ʢʦʨʦʪʢʦʛʦ ʘʙʟʘʮʘ ʪʨʝʙʫʝʪ, ʢʦʥʝʯʥʦ, ʨʘʩʩʤʦʪʨʝʥʠʷ, ʭʦʪʷ ʙʳ ʚ ʦʙʱʠʭ 

ʯʝʨʪʘʭ, ʨʦʣʠ ʩʠʤʤʝʪʨʠʠ ʚ ʬʠʟʠʢʝ ʤʠʢʨʦʤʠʨʘ. 

3.1. ʉʠʤʤʝʪʨʠʠ, ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʟʘʧʨʝʪʳ 

ʆʙʱʠʤ ʩʚʦʡʩʪʚʦʤ ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʙʫʜʴ ʪʦ ʥʴʶʪʦʥʦʚʘ ʤʝʭʘʥʠʢʘ, ʤʝʭʘʥʠʢʘ ʩʧʝʮʠʘʣʴʥʦʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʠʣʠ ʪʝʦʨʠʷ ʤʠʢʨʦʤʠʨʘ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʘʞʜʦʡ 

ʩʠʤʤʝʪʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʩʠʤʤʝʪʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʜʚʠʛʦʚ ʚʦ 

ʚʨʝʤʝʥʠ (ʪ.ʝ. ʪʦʤʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚʫ, ʯʪʦ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʦʜʠʥʘʢʦʚʳ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʩʠʤʤʝʪʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʜʚʠʛʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ï 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ, ʘ ʩʠʤʤʝʪʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʦʨʦʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʚʩʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʚʥʦʧʨʘʚʥʳ) ï ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ. ɿʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ 

ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠ ʢʘʢ ʟʘʧʨʝʪʳ: ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʠʤʤʝʪʨʠʠ ʟʘʧʨʝʱʘʶʪ ʠʟʤʝʥʝʥʠʝ 

ʵʥʝʨʛʠʠ, ʠʤʧʫʣʴʩʘ ʠ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʝʝ ʵʚʦʣʶʮʠʠ. 

ʅʘʦʙʦʨʦʪ, ʢʘʞʜʦʤʫ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʷ ʩʠʤʤʝʪʨʠʷ; ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʪʦʯʥʳʤ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. ʉʧʨʘʰʠʚʘʝʪʩʷ, ʢʘʢʘʷ ʞʝ ʩʠʤʤʝʪʨʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʫ 

ʩʦʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ? ʗʩʥʦ, ʯʪʦ ʩʠʤʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʦ ʢʦʪʦʨʳʭ ʤʳ 

ʪʦʣʴʢʦ ʯʪʦ ʫʧʦʤʷʥʫʣʠ, ʟʜʝʩʴ ʥʠ ʧʨʠ ʯʝʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʘʢʘʷ ʩʠʤʤʝʪʨʠʷ ʠʤʝʝʪʩʷ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʧʦʤʠʤʦ ʦʯʝʚʠʜʥʳʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʩʠʤʤʝʪʨʠʡ ʩʫʱʝʩʪʚʫʶʪ ʥʝʦʯʝʚʠʜʥʳʝ, 

çʚʥʫʪʨʝʥʥʠʝè ʩʠʤʤʝʪʨʠʠ. ʆʜʥʘ ʠʟ ʥʠʭ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʭʨʘʥʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ. ɼʣʷ ʥʘʩ 

ʚʘʞʥʦ, ʯʪʦ ʵʪʘ ʞʝ ʚʥʫʪʨʝʥʥʷʷ ʩʠʤʤʝʪʨʠʷ (ʪʦʣʴʢʦ ʧʦʥʠʤʘʝʤʘʷ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʩʤʳʩʣʝ ï ʬʠʟʠʢʠ 
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 b-ʢʚʘʨʢ ï ʦʜʠʥ ʠʟ ʰʝʩʪʠ ʪʠʧʦʚ ʢʚʘʨʢʦʚ, ʚʪʦʨʦʡ ʧʦ ʤʘʩʩʝ ʧʦʩʣʝ t-ʢʚʘʨʢʘ. 
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ʫʧʦʪʨʝʙʣʷʶʪ ʪʝʨʤʠʥ çʢʘʣʠʙʨʦʚʦʯʥʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴè) ʦʙʲʷʩʥʷʝʪ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ ʩʚʝʪʘ ʤʦʛʫʪ 

ʙʳʪʴ ʪʦʣʴʢʦ ʜʚʘ ʪʠʧʘ ʧʦʣʷʨʠʟʘʮʠʠ ï ʣʝʚʘʷ ʠ ʧʨʘʚʘʷ. 

ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʥʝʪʨʠʚʠʘʣʝʥ ʬʘʢʪ ʥʘʣʠʯʠʷ ʪʦʣʴʢʦ ʜʚʫʭ ʪʠʧʦʚ ʧʦʣʷʨʠʟʘʮʠʠ 

ʩʚʝʪʘ, ʦʪʚʣʝʯʝʤʩʷ ʥʘ ʚʨʝʤʷ ʦʪ ʨʘʟʛʦʚʦʨʘ ʦ ʩʠʤʤʝʪʨʠʷʭ ʠ ʩʥʦʚʘ ʥʘʧʦʤʥʠʤ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʯʘʩʪʠʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʠʥʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʮʝʣʳʤ ʠʣʠ ʮʝʣʳʤ ʚ ʝʜʠʥʠʮʘʭ 

ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ ˂. ʕʣʝʤʝʥʪʘʨʥʳʝ ʬʝʨʤʠʦʥʳ (ʯʘʩʪʠʮʳ ʧʦʣʫʮʝʣʦʛʦ ʩʧʠʥʘ) ʠʤʝʶʪ ʩʧʠʥ 1/2. ʕʪʦ 

ʵʣʝʢʪʨʦʥ e, ʵʣʝʢʪʨʦʥʥʦʝ ʥʝʡʪʨʠʥʦ ɜe , ʪʷʞʝʣʳʝ ʘʥʘʣʦʛʠ ʵʣʝʢʪʨʦʥʘ ï ʤʶʦʥ Õ ʠ ʪʘʫ-ʣʝʧʪʦʥ Ű, ʠʭ 

ʥʝʡʪʨʠʥʦ ɜÕ ʠ ɜŰ, ʢʚʘʨʢʠ ʰʝʩʪʠ ʪʠʧʦʚ u, d, c, s, t, b ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʩʝʤ ʠʤ ʘʥʪʠʯʘʩʪʠʮʳ 

(ʧʦʟʠʪʨʦʥ e
+
, ʘʥʪʠʥʝʡʪʨʠʥʦ ɜ

ï
e, ʘʥʪʠʢʚʘʨʢ u

ï
 ʠ ʪ.ʜ.). ʂʚʘʨʢʠ u ʠ d ï ʣʝʛʢʠʝ, ʠ ʠʟ ʥʠʭ ʩʦʩʪʦʠʪ 

ʧʨʦʪʦʥ (ʢʚʘʨʢʦʚʳʡ ʩʦʩʪʘʚ uud) ʠ ʥʝʡʪʨʦʥ (udd). ʆʩʪʘʣʴʥʳʝ ʢʚʘʨʢʠ ï ʙʦʣʝʝ ʪʷʞʝʣʳʝ; ʦʥʠ ʚʭʦʜʷʪ ʚ 

ʩʦʩʪʘʚ ʢʦʨʦʪʢʦʞʠʚʫʱʠʭ ʯʘʩʪʠʮ, ʥʘʧʨʠʤʝʨ, K-ʤʝʟʦʥʦʚ. 

ʏʘʩʪʠʮʳ ʮʝʣʦʛʦ ʩʧʠʥʘ ʥʘʟʳʚʘʶʪ ʙʦʟʦʥʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʬʦʪʦʥ, ʦʥ ʠʤʝʝʪ ʩʧʠʥ 1. 

ɽʜʠʥʠʯʥʳʤ ʩʧʠʥʦʤ ʦʙʣʘʜʘʶʪ ʠ ʛʣʶʦʥʳ ï ʦʪʜʘʣʝʥʥʳʝ ʘʥʘʣʦʛʠ ʬʦʪʦʥʘ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʚʘʨʢʘʤʠ ʠ ʩʚʷʟʳʚʘʶʱʠʝ ʠʭ ʚ ʧʨʦʪʦʥ, ʥʝʡʪʨʦʥ ʠ ʜʨʫʛʠʝ ʩʦʩʪʘʚʥʳʝ 

ʯʘʩʪʠʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʝʱʝ ʪʨʠ ʯʘʩʪʠʮʳ ʩʧʠʥʘ 1 ï ʫʞʝ ʫʧʦʤʠʥʘʚʰʠʝʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠ 

ʟʘʨʷʞʝʥʥʳʝ W
+
-, W

ī
-ʙʦʟʦʥʳ ʠ ʥʝʡʪʨʘʣʴʥʳʡ Z-ʙʦʟʦʥ. ʆ ʥʠʭ ʝʱʝ ʧʦʡʜʝʪ ʨʝʯʴ ʚʧʝʨʝʜʠ. ʅʫ, ʘ 

ʯʘʩʪʠʮʘ ʍʠʛʛʩʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʫʣʝʚʦʡ ʩʧʠʥ.
61

 

ɿʘʤʝʪʠʤ, ʢʩʪʘʪʠ, ʯʪʦ ʤʳ ʪʦʣʴʢʦ ʯʪʦ ʧʝʨʝʯʠʩʣʠʣʠ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʠʤʝʶʱʠʝʩʷ ʚ 

ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʩʤ. ʨʠʩ. 1. 

 
 

ʈʠʩ.1. ɺʩʝ ʯʘʩʪʠʮʳ ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ 

 

ɺʝʨʥʝʤʩʷ ʢ ʩʚʦʡʩʪʚʘʤ ʯʘʩʪʠʮ ʩʦ ʩʧʠʥʦʤ. ʄʘʩʩʠʚʥʘʷ ʯʘʩʪʠʮʘ ʩʧʠʥʘ s (ʚ ʝʜʠʥʠʮʘʭ ˂) ʠʤʝʝʪ 

(2s + 1) ʩʦʩʪʦʷʥʠʡ ʩ ʨʘʟʥʳʤʠ ʧʨʦʝʢʮʠʷʤʠ ʩʧʠʥʘ ʥʘ ʟʘʜʘʥʥʫʶ ʦʩʴ (ʩʧʠʥ ï ʚʥʫʪʨʝʥʥʠʡ ʫʛʣʦʚʦʡ 

ʤʦʤʝʥʪ ï ʵʪʦ ʚʝʢʪʦʨ, ʪʘʢ ʯʪʦ ʧʦʥʷʪʠʝ ʦ ʝʛʦ ʧʨʦʝʢʮʠʠ ʥʘ ʟʘʜʘʥʥʫʶ ʦʩʴ ʠʤʝʝʪ ʦʙʳʯʥʳʡ ʩʤʳʩʣ). 

ʅʘʧʨʠʤʝʨ, ʩʧʠʥ ʵʣʝʢʪʨʦʥʘ (s = 1/2) ʚ ʝʛʦ ʩʠʩʪʝʤʝ ʧʦʢʦʷ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʚʚʝʨʭ (sZ = +1/2) 

ʠʣʠ ʚʥʠʟ (sZ = ï1/2). ɹʦʟʦʥ Z ʦʙʣʘʜʘʝʪ ʥʝʥʫʣʝʚʦʡ ʤʘʩʩʦʡ ʠ ʩʧʠʥʦʤ s = 1 , ʧʦʵʪʦʤʫ ʩʦʩʪʦʷʥʠʡ ʩ 

ʨʘʟʥʳʤʠ ʧʨʦʝʢʮʠʷʤʠ ʩʧʠʥʘ ʫ ʥʝʛʦ ʪʨʠ: sZ = +1 , 0 ʠʣʠ ï 1. ʉʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ 

ʙʝʟʤʘʩʩʦʚʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʦʥʠ ʣʝʪʘʶʪ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʧʝʨʝʡʪʠ ʚ ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ, 
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 ʆʪʤʝʪʠʤ, ʯʪʦ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʢʨʦʤʝ ʧʨʦʪʦʥʘ, ʵʣʝʢʪʨʦʥʘ, ʥʝʡʪʨʠʥʦ ʠ ʠʭ ʘʥʪʠʯʘʩʪʠʮ, 

ʥʝʩʪʘʙʠʣʴʥʳ: ʦʥʠ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʜʨʫʛʠʝ ʯʘʩʪʠʮʳ. ɺʧʨʦʯʝʤ, ʜʚʘ ʪʠʧʘ ʥʝʡʪʨʠʥʦ ʠʟ ʪʨʝʭ ʪʦʞʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʝʩʪʘʙʠʣʴʥʳʤʠ, ʥʦ ʠʭ ʚʨʝʤʷ ʞʠʟʥʠ ʯʨʝʟʚʳʯʘʡʥʦ ʚʝʣʠʢʦ. ɺ ʬʠʟʠʢʝ ʤʠʢʨʦʤʠʨʘ ʜʝʡʩʪʚʫʝʪ ʧʨʠʥʮʠʧ: çɺʩʸ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪè. ʇʦʵʪʦʤʫ ʩʪʘʙʠʣʴʥʦʩʪʴ ʯʘʩʪʠʮʳ ʩʚʷʟʘʥʘ ʩ ʢʘʢʠʤ-ʪʦ 

ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ. ʕʣʝʢʪʨʦʥʫ ʠ ʧʦʟʠʪʨʦʥʫ ʟʘʧʨʝʱʘʝʪ ʨʘʩʧʘʜʘʪʴʩʷ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʟʘʨʷʜʘ (ʵʣʝʢʪʨʦʥ ʠ 

ʧʦʟʠʪʨʦʥ ï ʣʝʛʯʘʡʰʠʝ ʯʘʩʪʠʮʳ ʩ ʟʘʨʷʜʦʤ ï1 ʠ +1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʃʝʛʯʘʡʰʝʝ ʥʝʡʪʨʠʥʦ (ʣʝʛʯʘʡʰʘʷ 

ʯʘʩʪʠʮʘ ʩʧʠʥʘ 1/2) ʥʝ ʤʦʞʝʪ ʨʘʩʧʘʜʘʪʴʩʷ ʠʟ-ʟʘ ʩʦʭʨʘʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ. ʈʘʩʧʘʜ ʧʨʦʪʦʥʘ ʟʘʧʨʝʱʝʥ 

ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʝʱʝ ʦʜʥʦʛʦ çʟʘʨʷʜʘè, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ ʙʘʨʠʦʥʥʳʤ ʯʠʩʣʦʤ (ʙʘʨʠʦʥʥʦʝ ʯʠʩʣʦ 

ʧʨʦʪʦʥʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʚʥʦ 1, ʘ ʫ ʙʦʣʝʝ ʣʝʛʢʠʭ ʯʘʩʪʠʮ ʦʥʦ ʨʘʚʥʦ ʥʫʣʶ). ʂʩʪʘʪʠ, ʩ ʙʘʨʠʦʥʥʳʤ ʯʠʩʣʦʤ 

ʩʚʷʟʘʥʘ ʝʱʝ ʦʜʥʘ ʚʥʫʪʨʝʥʥʷʷ ʩʠʤʤʝʪʨʠʷ, ʦʙʱʝʝ ʧʨʘʚʠʣʦ ʜʝʡʩʪʚʫʝʪ. ʗʚʣʷʝʪʩʷ ʣʠ ʵʪʘ ʩʠʤʤʝʪʨʠʷ ʪʦʯʥʦʡ ʠʣʠ 

ʧʨʠʙʣʠʞʝʥʥʦʡ, ʚ ʪʦʯʥʦʩʪʠ ʣʠ ʩʪʘʙʠʣʝʥ ʧʨʦʪʦʥ ʠʣʠ ʦʥ ʠʤʝʝʪ ʢʦʥʝʯʥʦʝ, ʭʦʪʷ ʠ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʚʨʝʤʷ ʞʠʟʥʠ 

ï ʧʨʝʜʤʝʪ ʦʪʜʝʣʴʥʦʛʦ ʨʘʟʛʦʚʦʨʘ. 

V

1 
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ʛʜʝ ʪʘʢʘʷ ʯʘʩʪʠʮʘ ʧʦʢʦʠʪʩʷ, ʥʝʣʴʟʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʝʝ ʩʧʠʨʘʣʴʥʦʩʪʠ ï ʧʨʦʝʢʮʠʠ 

ʩʧʠʥʘ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. ʊʘʢ ʚʦʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʧʠʥ ʬʦʪʦʥʘ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʪʘʢʠʭ 

ʧʨʦʝʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʚʩʝʛʦ ʜʚʝ ï ʚʜʦʣʴ ʠ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ. ʕʪʦ ʠ ʝʩʪʴ ʧʨʘʚʘʷ ʠ 

ʣʝʚʘʷ ʧʦʣʷʨʠʟʘʮʠʠ ʬʦʪʦʥʘ (ʩʚʝʪʘ). ʊʨʝʪʴʝ ʩʦʩʪʦʷʥʠʝ ʩ ʥʫʣʝʚʦʡ ʧʨʦʝʢʮʠʝʡ ʩʧʠʥʘ, ʢʦʪʦʨʦʝ ʦʙʷʟʘʥʦ 

ʙʳʣʦ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʙʫʜʴ ʫ ʬʦʪʦʥʘ ʤʘʩʩʘ, ʟʘʧʨʝʱʝʥʦ ʛʣʫʙʦʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʠʤʤʝʪʨʠʝʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʪʦʡ ʩʘʤʦʡ ʩʠʤʤʝʪʨʠʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʭʨʘʥʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʚʥʫʪʨʝʥʥʷʷ ʩʠʤʤʝʪʨʠʷ ʟʘʧʨʝʱʘʝʪ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʘʩʩʳ ʫ ʬʦʪʦʥʘ! 

 

3.2. ʏʪʦ-ʪʦ ʥʝ ʪʘʢ! 

ʂʣʶʯʝʚʳʤʠ ʜʣʷ ʥʘʩ ʷʚʣʷʶʪʩʷ, ʦʜʥʘʢʦ, ʥʝ ʬʦʪʦʥʳ, ʘ W
Ñ
- ʠ Z-ʙʦʟʦʥʳ. ʕʪʠ ʯʘʩʪʠʮʳ, 

ʦʪʢʨʳʪʳʝ ʚ 1983 ʛʦʜʫ ʥʘ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ Spp
ï
S ʚ ʎɽʈʅʝ ʠ ʟʘʜʦʣʛʦ ʜʦ ʵʪʦʛʦ 

ʧʨʝʜʩʢʘʟʘʥʥʳʝ ʪʝʦʨʝʪʠʢʘʤʠ, ʦʙʣʘʜʘʶʪ ʩʧʠʥʦʤ 1 ʠ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʤʘʩʩʦʡ: W
Ñ
-ʙʦʟʦʥʳ ʠʤʝʶʪ 

ʤʘʩʩʫ 80 ɻʵɺ (ʪʦ ʝʩʪʴ ʦʥʠ ʧʨʠʤʝʨʥʦ ʚ 80 ʨʘʟ ʪʷʞʝʣʝʝ ʧʨʦʪʦʥʘ), ʘ Z-ʙʦʟʦʥ ï 91 ɻʵɺ. ʉʚʦʡʩʪʚʘ W
Ñ
- 

ʠ Z-ʙʦʟʦʥʦʚ ʩʝʡʯʘʩ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ, ʙʣʘʛʦʜʘʨʷ ʚ ʦʩʥʦʚʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʥʘ ʵʣʝʢʪʨʦʥ-

ʧʦʟʠʪʨʦʥʥʳʭ ʢʦʣʣʘʡʜʝʨʘʭ LEP (ʎɽʈʅ) ʠ SLC (SLAC, ʉʐɸ)
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 ʠ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ Tevatron (Fermilab, ʉʐɸ): ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʮʝʣʦʛʦ ʨʷʜʘ ʚʝʣʠʯʠʥ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

W
Ñ
- ʠ Z-ʙʦʟʦʥʘʤ, ʣʫʯʰʝ 0,1%. ʕʪʠ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʠ ʩʚʦʡʩʪʚʘ ʜʨʫʛʠʭ ʯʘʩʪʠʮ, ʧʨʝʢʨʘʩʥʦ 

ʦʧʠʩʳʚʘʶʪʩʷ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʴʶ. ʇʦʩʣʝʜʥʝʝ ʟʘʤʝʯʘʥʠʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ W
Ñ
- ʠ 

Z-ʙʦʟʦʥʦʚ ʩ ʵʣʝʢʪʨʦʥʦʤ, ʥʝʡʪʨʠʥʦ, ʢʚʘʨʢʘʤʠ ʠ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ. ʕʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʩʪʘʪʠ, 

ʥʘʟʳʚʘʶʪ ʩʣʘʙʳʤʠ. ʆʥʠ ʠʟʫʯʝʥʳ ʚʦ ʚʩʝʭ ʜʝʪʘʣʷʭ; ʦʜʠʥ ʠʟ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʠʭ 

ʧʨʦʷʚʣʝʥʠʷ ï ɓ-ʨʘʩʧʘʜʳ ʤʶʦʥʘ, ʥʝʡʪʨʦʥʘ ʠ ʷʜʝʨ, ʩʤ. ʨʠʩ. 2. 

 

 
ʈʠʩ. 2: ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʶʪ ʙʣʘʛʦʜʘʨʷ ʠʟʣʫʯʝʥʠʶ ʠ ʧʦʛʣʦʱʝʥʠʶ 

ʬʦʪʦʥʦʚ (ʘ). ʉʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʝʶʪ ʧʦʭʦʞʫʶ ʧʨʠʨʦʜʫ: ʦʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʠʟʣʫʯʝʥʠʝʤ 

ʠ ʧʦʛʣʦʱʝʥʠʝʤ (ʠʣʠ ʨʘʩʧʘʜʦʤ) Z-ʙʦʟʦʥʦʚ (ʙ) ʠ W-ʙʦʟʦʥʦʚ (ʚ). ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʝʥʷʝʪʩʷ ʠ 

ʪʠʧ ʬʝʨʤʠʦʥʘ. ʅʘ ʨʠʩ. (ʚ) ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ, ʧʨʠʚʦʜʷʱʠʡ ʢ ɓ-ʨʘʩʧʘʜʫ ʤʶʦʥʘ: ɛ Ÿ evɛ e. ʆʥ 

ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʨʦʞʜʝʥʠʷ ʠ ʨʘʩʧʘʜʘ W-ʙʦʟʦʥʘ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ɓ-ʨʘʩʧʘʜʫ 

ʥʝʡʪʨʦʥʘ ʠ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʥʳʭ ʷʜʝʨ. 

 

ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʢʘʞʜʳʡ ʠʟ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʨʝʭ ʩʧʠʥʦʚʳʭ 

ʩʦʩʪʦʷʥʠʷʭ, ʘ ʥʝ ʚ ʜʚʫʭ, ʢʘʢ ʬʦʪʦʥ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʬʝʨʤʠʦʥʘʤʠ (ʥʝʡʪʨʠʥʦ, 

ʢʚʘʨʢʘʤʠ, ʵʣʝʢʪʨʦʥʦʤ ʠ ʪ.ʜ.) ʫʩʪʨʦʝʥʳ ʚ ʧʨʠʥʮʠʧʝ ʪʘʢ ʞʝ, ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʦʪʦʥʘ. 

ʅʘʧʨʠʤʝʨ, ʬʦʪʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʟʘʨʷʜʦʤ ʵʣʝʢʪʨʦʥʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, 

ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʜʚʠʞʫʱʠʡʩʷ ʵʣʝʢʪʨʦʥ. ʊʦʯʥʦ ʪʘʢ ʞʝ, Z-ʙʦʟʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʥʝʢʦʪʦʨʳʤ 

ʟʘʨʷʜʦʤ ʵʣʝʢʪʨʦʥʘ ʠ ʪʦʢʦʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʵʣʝʢʪʨʦʥʘ, ʪʦʣʴʢʦ ʵʪʠ ʟʘʨʷʜ ʠ ʪʦʢ ʥʝ 

ʩʦʚʧʘʜʘʶʪ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ. ʉ ʪʦʯʥʦʩʪʴʶ ʜʦ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ, ʦ ʢʦʪʦʨʦʡ ʧʦʡʜʝʪ ʚʩʢʦʨʝ 

ʨʝʯʴ, ʘʥʘʣʦʛʠʷ ʙʫʜʝʪ ʧʦʣʥʦʡ, ʝʩʣʠ ʧʦʤʠʤʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʫ ʧʨʠʧʠʩʘʪʴ ʝʱʝ ʠ Z-

ʟʘʨʷʜ. ʉʚʦʠʤʠ Z-ʟʘʨʷʜʘʤʠ ʦʙʣʘʜʘʶʪ ʠ ʢʚʘʨʢʠ, ʠ ʥʝʡʪʨʠʥʦ. 

ɸʥʘʣʦʛʠʷ ʩ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʦʡ ʧʨʦʩʪʠʨʘʝʪʩʷ ʝʱʝ ʜʘʣʴʰʝ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʪʝʦʨʠʷ ʬʦʪʦʥʘ, 

ʪʝʦʨʠʷ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ ʦʙʣʘʜʘʝʪ ʛʣʫʙʦʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʠʤʤʝʪʨʠʝʡ, ʙʣʠʟʢʦʡ ʢ ʪʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

                                                      
62

 ʄʳ ʟʜʝʩʴ ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʘʝʤ ʩʠʪʫʘʮʠʶ, ʥʝ ʛʨʝʰʘ, ʚʧʨʦʯʝʤ, ʧʨʦʪʠʚ ʩʫʱʝʩʪʚʘ ʜʝʣʘ. ɺ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ ʬʦʪʦʥʳ, WÑ- ʠ Z-ʙʦʟʦʥʳ ʚʤʝʩʪʝ ʦʧʠʩʳʚʘʶʪʩʷ ʝʜʠʥʦʡ ʪʝʦʨʠʝʡ ʩ ʦʙʱʝʡ, ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʡ 

ʚʥʫʪʨʝʥʥʝʡ ʩʠʤʤʝʪʨʠʝʡ. 
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ʢ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ.
63

 ɺ ʧʦʣʥʦʡ ʘʥʘʣʦʛʠʠ ʩ ʬʦʪʦʥʦʤ, ʵʪʘ ʚʥʫʪʨʝʥʥʷʷ 

ʩʠʤʤʝʪʨʠʷ ʟʘʧʨʝʱʘʝʪ W
Ñ
- ʠ Z-ʙʦʟʦʥʘʤ ʠʤʝʪʴ ʪʨʝʪʴʶ ʧʦʣʷʨʠʟʘʮʠʶ, ʘ ʩʪʘʣʦ ʙʳʪʴ ʠ ʤʘʩʩʫ. ɺʦʪ ʪʫʪ 

ʠ ʧʦʣʫʯʘʝʪʩʷ ʥʝʩʪʳʢʦʚʢʘ: ʩʠʤʤʝʪʨʠʡʥʳʡ ʟʘʧʨʝʪ ʥʘ ʤʘʩʩʫ ʯʘʩʪʠʮʳ ʩʧʠʥʘ 1 ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʨʘʙʦʪʘʝʪ ʚ ʩʣʫʯʘʝ ʬʦʪʦʥʘ, ʘ ʚ ʩʣʫʯʘʝ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ ʦʥ ʥʝ ʨʘʙʦʪʘʝʪ! 

ɼʘʣʴʰʝ ï ʙʦʣʴʰʝ. ʉʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʥʦʚ, ʥʝʡʪʨʠʥʦ, 

ʢʚʘʨʢʦʚ ʠ ʜʨʫʛʠʭ ʯʘʩʪʠʮ ʩ W
Ñ
- ʠ Z-ʙʦʟʦʥʘʤʠ ï ʫʩʪʨʦʝʥʳ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʵʪʠ ʬʝʨʤʠʦʥʳ ʥʝ ʠʤʝʣʠ 

ʥʠʢʘʢʦʡ ʤʘʩʩʳ! ɼʝʣʦ ʟʜʝʩʴ ʥʝ ʚ ʯʠʩʣʝ ʧʦʣʷʨʠʟʘʮʠʡ: ʠ ʫ ʤʘʩʩʠʚʥʳʭ, ʠ ʫ ʙʝʟʤʘʩʩʦʚʳʭ ʬʝʨʤʠʦʥʦʚ 

ʧʦʣʷʨʠʟʘʮʠʡ (ʥʘʧʨʘʚʣʝʥʠʡ ʩʧʠʥʘ) ʤʦʞʝʪ ʙʳʪʴ ʨʦʚʥʦ ʜʚʝ. ɼʝʣʦ ʚ ʪʦʤ, ʢʘʢ ʠʤʝʥʥʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʪ ʬʝʨʤʠʦʥʳ ʩ W
Ñ
- ʠ Z-ʙʦʟʦʥʘʤʠ. 

ʏʪʦʙʳ ʧʦʷʩʥʠʪʴ ʩʫʪʴ ʧʨʦʙʣʝʤʳ, ʚʳʢʣʶʯʠʤ ʩʥʘʯʘʣʘ ʤʘʩʩʫ ʵʣʝʢʪʨʦʥʘ (ʚ ʪʝʦʨʠʠ ʪʘʢʦʝ 

ʧʦʟʚʦʣʝʥʦ) ʠ ʨʘʩʩʤʦʪʨʠʤ ʚʦʦʙʨʘʞʘʝʤʳʡ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ ʤʘʩʩʘ ʵʣʝʢʪʨʦʥʘ ʨʘʚʥʘ ʥʫʣʶ. ɺ ʪʘʢʦʤ 

ʤʠʨʝ ʵʣʝʢʪʨʦʥ ʣʝʪʘʣ ʙʳ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʠ ʤʦʛ ʠʤʝʪʴ ʩʧʠʥ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʠʣʠ ʧʨʦʪʠʚ ʥʝʛʦ. ʊʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ ʬʦʪʦʥʘ, ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʳ ʛʦʚʦʨʠʣʠ ʙʳ ʦʙ 

ʵʣʝʢʪʨʦʥʝ ʩ ʧʨʘʚʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ ʠʣʠ, ʢʦʨʦʯʝ, ʦ ʧʨʘʚʦʤ ʵʣʝʢʪʨʦʥʝ, ʚʦ ʚʪʦʨʦʤ ï ʦ ʣʝʚʦʤ 

ʵʣʝʢʪʨʦʥʝ. 

 
ʈʠʩ. 3: ʇʨʠ ʠʟʣʫʯʝʥʠʠ ʬʦʪʦʥʘ ʙʳʩʪʨʦ ʜʚʠʞʫʱʠʤʩʷ ʵʣʝʢʪʨʦʥʦʤ ʧʨʦʝʢʮʠʷ ʩʧʠʥʘ 

ʥʘ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʥʝ ʤʝʥʷʝʪʩʷ. ʕʪʦ ʞʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʠʩʧʫʩʢʘʥʠʷ 

Z-ʙʦʟʦʥʘ. ɺʥʫʪʨʝʥʥʝʝ ʚʨʘʱʝʥʠʝ ʵʣʝʢʪʨʦʥʘ ʫʩʣʦʚʥʦ ʧʦʢʘʟʘʥʦ ʢʨʫʛʣʦʡ ʩʪʨʝʣʢʦʡ. 

 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʭʦʨʦʰʦ ʟʥʘʝʤ, ʢʘʢ ʫʩʪʨʦʝʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʩʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʘ 

ʪʦʣʴʢʦ ʚ ʥʠʭ ʵʣʝʢʪʨʦʥ ʠ ʫʯʘʩʪʚʫʝʪ), ʤʳ ʚʧʦʣʥʝ ʩʧʦʩʦʙʥʳ ʦʧʠʩʘʪʴ ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʦʥʘ ʚ ʥʘʰʝʤ 

ʚʦʦʙʨʘʞʘʝʤʦʤ ʤʠʨʝ. ɸ ʦʥʠ ʪʘʢʦʚʳ. ɺʦ-ʧʝʨʚʳʭ, ʚ ʵʪʦʤ ʤʠʨʝ ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʵʣʝʢʪʨʦʥʳ ï ʜʚʝ 

ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʯʘʩʪʠʮʳ: ʧʨʘʚʳʡ ʵʣʝʢʪʨʦʥ ʥʠʢʦʛʜʘ ʥʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʣʝʚʳʡ, ʠ ʥʘʦʙʦʨʦʪ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʘʚʦʛʦ ʵʣʝʢʪʨʦʥʘ ʚ ʣʝʚʳʡ ʥʘ ʣʝʪʫ ʟʘʧʨʝʱʝʥʦ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ 

ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʧʠʥʘ), ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʥʘ ʩ ʬʦʪʦʥʦʤ ʠ Z-ʙʦʟʦʥʦʤ 

ʥʝ ʤʝʥʷʶʪ ʝʛʦ ʧʦʣʷʨʠʟʘʮʠʶ, ʨʠʩ. 3. ɺʦ-ʚʪʦʨʳʭ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʥʘ ʩ W-ʙʦʟʦʥʦʤ ʠʩʧʳʪʳ-

ʚʘʝʪ ʪʦʣʴʢʦ ʣʝʚʳʡ ʵʣʝʢʪʨʦʥ, ʘ ʧʨʘʚʳʡ ʚ ʥʝʤ ʚʦʦʙʱʝ ʥʝ ʫʯʘʩʪʚʫʝʪ. ʊʨʝʪʴʝʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, 

ʦ ʢʦʪʦʨʦʡ ʤʳ ʦʙʤʦʣʚʠʣʠʩʴ ʚʳʰʝ, ʷʚʣʷʝʪʩʷ ʚ ʵʪʦʡ ʢʘʨʪʠʥʝ ʪʦ, ʯʪʦ Z-ʟʘʨʷʜʳ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ 

ʵʣʝʢʪʨʦʥʘ ʨʘʟʣʠʯʥʳ, ʣʝʚʳʡ ʵʣʝʢʪʨʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ Z-ʙʦʟʦʥʦʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʧʨʘʚʳʡ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʠʤʝʶʪʩʷ ʠ ʫ ʤʶʦʥʘ, ʠ ʫ ʪʘʫ-ʣʝʧʪʦʥʘ, ʠ ʫ ʢʚʘʨʢʦʚ. 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʚ ʚʦʦʙʨʘʞʘʝʤʦʤ ʤʠʨʝ ʩ ʙʝʟʤʘʩʩʦʚʳʤʠ ʬʝʨʤʠʦʥʘʤʠ ʥʝʪ ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ 

ʩ ʪʝʤ, ʯʪʦ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʵʣʝʢʪʨʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ W- ʠ Z-ʙʦʟʦʥʘʤʠ ʧʦ-ʨʘʟʥʦʤʫ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʯʪʦ çʣʝʚʳʡè ʠ çʧʨʘʚʳʡè Z-ʟʘʨʷʜʳ ʨʘʟʣʠʯʥʳ. ɺ ʵʪʦʤ ʤʠʨʝ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʵʣʝʢʪʨʦʥʳ ï 

ʵʪʦ ʨʘʟʥʳʝ ʯʘʩʪʠʮʳ, ʠ ʜʝʣʦ ʩ ʢʦʥʮʦʤ: ʥʘʩ ʞʝ ʥʝ ʫʜʠʚʣʷʝʪ, ʯʪʦ ʨʘʟʥʳʝ ʯʘʩʪʠʮʳ, ʥʘʧʨʠʤʝʨ, 

ʵʣʝʢʪʨʦʥ ʠ ʥʝʡʪʨʠʥʦ, ʠʤʝʶʪ ʨʘʟʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï 1 ʠ 0). 

ʇʦʧʨʦʙʫʝʤ ʪʝʧʝʨʴ ʚʢʣʶʯʠʪʴ ʤʘʩʩʫ ʵʣʝʢʪʨʦʥʘ ï ʠ ʥʝʤʝʜʣʝʥʥʦ ʧʨʠʜʝʤ ʢ ʧʨʦʪʠʚʦʨʝʯʠʶ. 

ɹʳʩʪʨʦ ʜʚʠʞʫʱʠʡʩʷ ʵʣʝʢʪʨʦʥ, ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʦʛʦ ʙʣʠʟʢʘ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʘ ʩʧʠʥ ʥʘʧʨʘʚʣʝʥ 

ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʚʳʛʣʷʜʠʪ ʧʦʯʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʣʝʚʳʡ ʵʣʝʢʪʨʦʥ ʠʟ ʥʘʰʝʛʦ 

ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʤʠʨʘ. ʀ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʦʥ ʜʦʣʞʝʥ ʧʦʯʪʠ ʪʘʢ ʞʝ.
64

 ɽʩʣʠ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

                                                      
63

 ʆʛʦʚʦʨʢʠ ʟʜʝʩʴ ʠ ʥʠʞʝ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʧʦʭʦʞʠʝ ʤʝʭʘʥʠʟʤʳ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʜʦ ʵʪʦʛʦ ʚ 

ʬʠʟʠʢʝ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʃʦʥʜʦʥʘ, ɻʠʥʟʙʫʨʛʘïʃʘʥʜʘʫ, ɹʦʛʦʣʶʙʦʚʘ, ɹʘʨʜʠʥʘï

ʂʫʧʝʨʘïʐʨʠʬʬʝʨʘ, ɸʥʜʝʨʩʦʥʘ ʠ ʜʨʫʛʠʭ. 
64

 ɺ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ (ʥʦ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ!) ʢʨʫʛʘ ʧʨʦʮʝʩʩʦʚ ʪʘʢ ʦʥʦ ʠ ʦʢʘ-

ʟʳʚʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʳʩʪʨʦʛʦ ʤʘʩʩʠʚʥʦʛʦ ʵʣʝʢʪʨʦʥʘ, ʩʧʠʥ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥ ʧʨʦʪʠʚ 
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ʩʚʷʟʘʥʦ ʩ Z-ʟʘʨʷʜʦʤ, ʪʦ ʵʪʦʪ ʙʳʩʪʨʳʡ ʵʣʝʢʪʨʦʥ ʜʦʣʞʝʥ ʠʤʝʪʴ çʣʝʚʦʝè ʟʥʘʯʝʥʠʝ Z-ʟʘʨʷʜʘ ʪʘʢʦʝ 

ʞʝ, ʢʘʢ Z-ʟʘʨʷʜ ʣʝʚʦʛʦ ʵʣʝʢʪʨʦʥʘ ʚ ʥʘʰʝʤ ʚʦʦʙʨʘʞʘʝʤʦʤ ʤʠʨʝ. ʆʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʤʘʩʩʠʚʥʦʛʦ 

ʵʣʝʢʪʨʦʥʘ ʚʩʝ-ʪʘʢʠ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʚ ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ, 

ʜʚʠʞʫʱʫʶʩʷ ʝʱʝ ʙʳʩʪʨʝʝ. ɺ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʠʟʤʝʥʠʪʩʷ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ, ʘ ʥʘʧʨʘʚʣʝʥʠʝ ʩʧʠʥʘ ʦʩʪʘʥʝʪʩʷ ʧʨʝʞʥʠʤ. ʇʨʦʝʢʮʠʷ ʩʧʠʥʘ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʙʫʜʝʪ ʪʝʧʝʨʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʠ ʪʘʢʦʡ ʵʣʝʢʪʨʦʥ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʧʨʘʚʳʡ, ʘ ʥʝ 

ʣʝʚʳʡ.
65

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ Z-ʟʘʨʷʜ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʫ ʧʨʘʚʦʛʦ ʵʣʝʢʪʨʦʥʘ ʠʟ ʥʘʰʝʛʦ 

ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʤʠʨʘ. ʊʘʢʦʛʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ: ʟʥʘʯʝʥʠʝ ʟʘʨʷʜʘ ʥʝ ʜʦʣʞʥʦ ʟʘʚʠʩʝʪʴ ʦʪ ʩʠʩʪʝʤʳ 

ʦʪʩʯʝʪʘ. ʇʨʦʪʠʚʦʨʝʯʠʝ ʥʘʣʠʮʦ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʤʳ ʧʨʠʰʣʠ ʢ ʥʝʤʫ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ Z-ʟʘʨʷʜ 

ʩʦʭʨʘʥʷʝʪʩʷ: ʝʩʣʠ ʟʘʨʷʜ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ, ʪʦ ʦ ʝʛʦ ʟʥʘʯʝʥʠʠ ʜʣʷ ʜʘʥʥʦʡ ʯʘʩʪʠʮʳ ʠ ʛʦʚʦʨʠʪʴ ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ. 

ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʠʤʤʝʪʨʠʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ (ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʥʝʡ, ʭʦʪʷ ʚʩʸ ʩʢʘʟʘʥʥʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʚʘʨʠʘʥʪʫ ʪʝʦʨʠʠ) ʜʦʣʞʥʳ 

ʙʳʣʠ ʙʳ ʟʘʧʨʝʱʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʘʩʩ ʥʝ ʪʦʣʴʢʦ ʫ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ, ʥʦ ʠ ʫ ʬʝʨʤʠʦʥʦʚ. ʇʨʠʯʝʤ 

ʪʫʪ ʩʠʤʤʝʪʨʠʠ? ʇʨʠʪʦʤ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʧʨʠʚʦʜʠʪʴ ʢ ʩʦʭʨʘʥʝʥʠʶ Z-ʟʘʨʷʜʘ. ʀʟʤʝʨʠʚ Z-

ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ, ʤʳ ʩʤʦʛʣʠ ʙʳ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ, ʣʝʚʳʡ ʵʪʦʪ ʵʣʝʢʪʨʦʥ ʠʣʠ ʧʨʘʚʳʡ. ɸ ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʘʩʩʘ ʵʣʝʢʪʨʦʥʘ ʨʘʚʥʘ ʥʫʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʠʨʝ, ʛʜʝ ʚʩʝ ʩʠʤʤʝʪʨʠʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʙʳ ʪʘʢ 

ʞʝ, ʢʘʢ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ, ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʠʤʝʪʴ ʥʫʣʝʚʳʝ ʤʘʩʩʳ. ɺ 

ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʵʪʠ ʤʘʩʩʳ ʝʩʪʴ, ʟʥʘʯʠʪ, ʩ ʩʠʤʤʝʪʨʠʷʤʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʯʪʦ-ʪʦ ʜʦʣʞʥʦ 

ʧʨʦʠʩʭʦʜʠʪʴ. 

3.3. ʅʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ 

ɻʦʚʦʨʷ ʦ ʩʚʷʟʠ ʩʠʤʤʝʪʨʠʡ ʩ ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʟʘʧʨʝʪʘʤʠ, ʤʳ ʫʧʫʩʪʠʣʠ ʠʟ ʚʠʜʫ ʦʜʥʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ. 

ʆʥʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʩʠʤʤʝʪʨʠʡʥʳʝ ʟʘʧʨʝʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʩʠʤʤʝʪʨʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʷʚʥʦ. ʆʜʥʘʢʦ ʩʠʤʤʝʪʨʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠ ʥʘʨʫʰʝʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʨʦʜʥʦʤ ʦʙʨʘʟʮʝ 

ʞʝʣʝʟʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʚ ʢʘʢʫʶ-ʪʦ ʩʪʦʨʦʥʫ; 

ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʛʥʠʪ. ɽʩʣʠ ʙʳ ʩʫʱʝʩʪ-

ʚʦʚʘʣʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʫʱʝʩʪʚʘ, ʞʠʚʫʱʠʝ ʚʥʫʪʨʠ 

ʵʪʦʛʦ ʤʘʛʥʠʪʘ, ʪʦ ʦʥʠ ʙʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʥʝ ʚʩʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ ʥʠʭ ʨʘʚʥʦʧʨʘʚʥʳ: ʥʘ 

ʵʣʝʢʪʨʦʥ, ʣʝʪʷʱʠʡ ʧʦʧʝʨʝʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʜʝʡʩʪʚʫʝʪ 

ʩʠʣʘ ʩʦ ʩʪʦʨʦʥʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï ʩʠʣʘ ʃʦʨʝʥʮʘ, ʘ ʥʘ 

ʵʣʝʢʪʨʦʥ, ʣʝʪʷʱʠʡ ʚʜʦʣʴ ʧʦʣʷ, ʩʠʣʘ ʥʝ ʜʝʡʩʪʚʫʝʪ; 

ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥʘ ʚʜʦʣʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦ ʧʨʷʤʦʡ, ʧʦʧʝʨʝʢ ʧʦʣʷ ï ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʘ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ï ʧʦ ʩʧʠʨʘʣʠ, ʨʠʩ. 4. ʉʪʘʣʦ ʙʳʪʴ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʚʥʫʪʨʠ ʦʙʨʘʟʮʘ ʥʘʨʫʰʘʝʪ ʩʠʤʤʝʪʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʨʘʱʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʥʫʪʨʠ ʤʘʛʥʠʪʘ 

ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ: 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʵʣʝʢʪʨʦʥʘ ʧʦ ʩʧʠʨʘʣʠ ʧʨʦʝʢʮʠʷ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʦʩʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ 

ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ, ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. 

ɿʜʝʩʴ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩʦ ʩʧʦʥʪʘʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʩʠʤʤʝʪʨʠʠ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ (ʥʘʧʨʠʤʝʨ, ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ) ʚ ʨʘʟʥʳʭ ʦʙʨʘʟʮʘʭ ʞʝʣʝʟʘ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʠ ʥʠ ʦʜʥʦ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʝ ʙʫʜʝʪ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʜʨʫʛʦʛʦ. ʀʩʭʦʜʥʘʷ ʩʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʝʥʠʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʠʤʝʝʪʩʷ, ʠ 

                                                                                                                                                                         
ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʩ ʧʦʢʦʷʱʝʡʩʷ ʠʣʠ ʤʝʜʣʝʥʥʦ ʜʚʠʞʫʱʝʡʩʷ ʤʠʰʝʥʴʶ (ʩʢʘʞʝʤ, ʘʪʦʤʥʳʤ ʷʜʨʦʤ) 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʝʚʦʛʦ ʙʝʟʤʘʩʩʦʚʦʛʦ ʵʣʝʢʪʨʦʥʘ. 
65

 ʇʨʦʪʠʚʦʨʝʯʠʷ ʩ ʫʪʚʝʨʞʜʝʥʠʝʤ, ʩʜʝʣʘʥʥʳʤ ʚ ʧʨʝʜʳʜʫʱʝʡ ʩʥʦʩʢʝ, ʟʜʝʩʴ ʥʝʪ: ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʤʠ-

ʰʝʥʴ ʜʚʠʞʝʪʩʷ ʙʳʩʪʨʝʝ ʵʣʝʢʪʨʦʥʘ, ʠ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʥʘ ʩ ʥʝʡ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʢʦʷʱʝʡʩʷ ʤʠʰʝʥʴʶ. 

 
ʈʠʩ. 4: ɺ ʦʜʥʦʨʦʜʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

(ʧʦʢʘʟʘʥʦ ʩʪʨʝʣʢʘʤʠ) ʵʣʝʢʪʨʦʥ ʜʚʠʞʝʪ-

ʩʷ ʧʦ ʩʧʠʨʘʣʠ. 

 



çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè  ɹʶʣʣʝʪʝʥʴ ˉ 11 

  
57 

ʧʨʦʷʚʣʷʝʪʩʷ ʦʥʘ ʚ ʪʦʤ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʦʙʨʘʟʮʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʢʫʜʘ ʫʛʦʜʥʦ. ʅʦ ʨʘʟ 

ʫʞ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʦʟʥʠʢʣʦ, ʧʦʷʚʠʣʦʩʴ ʠ ʚʳʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠ ʩʠʤʤʝʪʨʠʷ ʚʥʫʪʨʠ ʤʘʛʥʠʪʘ 

ʦʢʘʟʘʣʘʩʴ ʥʘʨʫʰʝʥʥʦʡ. ʅʘ ʙʦʣʝʝ ʬʦʨʤʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʫʨʘʚʥʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝʤ ʘʪʦʤʦʚ ʞʝʣʝʟʘ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʝʥʠʡ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʵʪʠʭ ʘʪʦʤʦʚ ï ʦʙʨʘʟʮʘ ʞʝʣʝʟʘ ï ʥʝʩʠʤʤʝʪʨʠʯʥʦ. ɺ ʵʪʦʤ ʠ 

ʩʦʩʪʦʠʪ ʷʚʣʝʥʠʝ ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʤʳ ʟʜʝʩʴ ʛʦʚʦʨʠʤ ʦ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʤʝʶʱʝʤ ʥʘʠʤʝʥʴʰʫʶ ʵʥʝʨʛʠʶ; ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʟʳʚʘʶʪ ʦʩʥʦʚʥʳʤ. 

ʀʤʝʥʥʦ ʚ ʥʝʤ ʦʢʘʞʝʪʩʷ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʙʨʘʟʝʮ ʞʝʣʝʟʘ, ʜʘʞʝ ʝʩʣʠ ʠʟʥʘʯʘʣʴʥʦ ʦʥ ʙʳʣ ʥʝʥʘʤʘʛ-

ʥʠʯʝʥʥʳʤ, ʨʠʩ. 5. 

 

 

 
ʈʠʩ. 5: ʅʝʥʘʤʘʛʥʠʯʝʥʥʦʝ (ʘ) ʠ ʥʘʤʘʛʥʠʯʝʥʥʦʝ (ʙ) ʩʦʩʪʦʷʥʠʝ ʘʪʦʤʦʚ ʞʝʣʝʟʘ. ʉʪʨʝʣʢʘʤʠ 

ʧʦʢʘʟʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʘʪʦʤʦʚ. ʅʝʥʘʤʘʛʥʠʯʝʥʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʦʞʥʦ ʚ ʧʨʠʥʮʠʧʝ ʜʦʙʠʪʴʩʷ, ʨʘʟʦʛʨʝʚ ʦʙʨʘʟʝʮ ʜʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʧʦʪʦʤ ʤʛʥʦʚʝʥʥʦ 

ʦʩʪʫʜʠʚ. ʀʟ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʨʘʟʝʮ ʚʩʸ ʨʘʚʥʦ ʧʝʨʝʡʜʝʪ ʚ ʥʘʤʘʛʥʠʯʝʥʥʦʝ: ʤʘʛʥʠʪʥʳʤ 

ʤʦʤʝʥʪʘʤ ʘʪʦʤʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʚʳʩʪʨʦʠʪʴʩʷ. ɺʳʩʪʨʦʝʥʥʳʝ ʤʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ 

ʩʦʟʜʘʜʫʪ ʚ ʦʙʨʘʟʮʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʪʘʢ ʞʝ, ʢʘʢ ʤʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ. 

 
ʀʪʘʢ, ʩʧʦʥʪʘʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʩʠʤʤʝʪʨʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʫʨʘʚʥʝʥʠʷ 

ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʯʥʳ, ʘ ʦʩʥʦʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʥʝʪ. ʉʣʦʚʦ çʩʧʦʥʪʘʥʥʦʝè ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʩʘʤʘ, ʙʝʟ ʥʘʰʝʛʦ ʫʯʘʩʪʠʷ, ʚʳʙʠʨʘʝʪ ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ. ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʠʤʝʨʘ 

ʷʩʥʦ, ʯʪʦ ʝʩʣʠ ʩʠʤʤʝʪʨʠʷ ʩʧʦʥʪʘʥʥʦ ʥʘʨʫʰʝʥʘ, ʪʦ ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʥʝʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʟʘʧʨʝʪʳ ʥʝ ʨʘʙʦʪʘʶʪ; ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʭʨʘʥʝʥʠʶ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ. 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʧʦʣʥʘʷ ʩʠʤʤʝʪʨʠʷ ʪʝʦʨʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʘ ʣʠʰʴ ʯʘʩʪʠʯʥʦ: ʚ ʥʘʰʝʤ 

ʧʨʠʤʝʨʝ ʠʟ ʧʦʣʥʦʡ ʩʠʤʤʝʪʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ʚʨʘʱʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʪʘʝʪʩʷ ʷʚʥʦʡ, 

ʥʝʥʘʨʫʰʝʥʥʦʡ ʩʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʝʥʠʡ ʚʦʢʨʫʛ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʫʱʝʩʪʚʘ, ʞʠʚʫʱʠʝ ʚʥʫʪʨʠ ʤʘʛʥʠʪʘ, ʤʦʛʣʠ ʙʳ ʟʘʜʘʪʴ ʩʝʙʝ ʚʦʧʨʦʩ: çɺ 

ʥʘʰʝʤ ʤʠʨʝ ʥʝ ʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʚʥʦʧʨʘʚʥʳ, ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʷʚʣʷʝʪʩʷ ʣʠ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʝʥʠʡ?è ʀʟʫʯʠʚ ʜʚʠʞʝʥʠʝ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʦʩʪʨʦʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʦʨʠʶ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʫ), ʦʥʠ ʙʳ 

ʧʦʥʷʣʠ, ʯʪʦ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʪʨʠʮʘʪʝʣʝʥ: ʫʨʘʚʥʝʥʠʷ ʵʪʦʡ ʪʝʦʨʠʠ ʩʠʤʤʝʪʨʠʯʥʳ, ʥʦ ʵʪʘ 

ʩʠʤʤʝʪʨʠʷ ʩʧʦʥʪʘʥʥʦ ʥʘʨʫʰʝʥʘ ʟʘ ʩʯʝʪ çʨʘʟʣʠʪʦʛʦè ʚʦʢʨʫʛ ʥʠʭ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʈʘʟʚʠʚʘʷ ʵʪʫ 

ʪʝʦʨʠʶ ʜʘʣʴʰʝ, ʦʥʠ ʙʳ ʧʨʝʜʩʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʝ, ʦʪʚʝʯʘʶʱʝʝ ʟʘ ʩʧʦʥʪʘʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ, 

ʜʦʣʞʥʦ ʠʤʝʪʴ ʩʚʦʠ ʢʚʘʥʪʳ, ʬʦʪʦʥʳ. ʀ ʧʦʩʪʨʦʠʚ ʚʥʫʪʨʠ ʤʘʛʥʠʪʘ ʤʘʣʝʥʴʢʠʡ ʫʩʢʦʨʠʪʝʣʴ, ʩ 

ʨʘʜʦʩʪʴʶ ʫʙʝʜʠʣʠʩʴ ʙʳ, ʯʪʦ ʵʪʠ ʢʚʘʥʪʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ï ʦʥʠ ʨʦʞʜʘʶʪʩʷ ʚ ʩʪʦʣʢʥʦ-

ʚʝʥʠʷʭ ʵʣʝʢʪʨʦʥʦʚ! 

ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʩʠʪʫʘʮʠʷ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʧʦʭʦʞʘ ʥʘ ʪʫ, ʯʪʦ ʤʳ ʪʦʣʴʢʦ ʯʪʦ 

ʦʧʠʩʘʣʠ. ʅʦ ʝʩʪʴ ʠ ʚʘʞʥʳʝ ʦʪʣʠʯʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʥʠ ʦ ʢʘʢʦʡ ʩʨʝʜʝ ʥʘʧʦʜʦʙʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʨʝʰʝʪʢʠ ʘʪʦʤʦʚ ʞʝʣʝʟʘ ʛʦʚʦʨʠʪʴ ʫʞʝ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ʉʦʩʪʦʷʥʠʝʤ ʩ ʥʘʠʥʠʟʰʝʡ ʵʥʝʨʛʠʝʡ ʚ 

ʧʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʚʘʢʫʫʤ (ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ!). ʕʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʚʘʢʫʫʤʝ ï ʦʩʥʦʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ ï ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʨʦʜʥʦ çʨʘʟʣʠʪʳʭè ʧʦʣʝʡ, ʧʦʜʦʙʥʳʭ ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ ʚ 

ʥʘʰʝʤ ʧʨʠʤʝʨʝ. ʅʘʦʙʦʨʦʪ, ʥʝʩʪʳʢʦʚʢʠ, ʦ ʢʦʪʦʨʳʭ ʤʳ ʛʦʚʦʨʠʣʠ ʚ ʨʘʟʜʝʣʝ 3.2, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʩʠʤʤʝʪʨʠʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ (ʪʦʯʥʝʝ, ʠʭ ʯʘʩʪʴ) ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʦʥʪʘʥʥʦ 

ʥʘʨʫʰʝʥʥʳʤʠ, ʘ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ ʚʘʢʫʫʤʝ ʠʤʝʝʪʩʷ ʢʘʢʦʝ-ʪʦ ʧʦʣʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʵʪʦ 

ʥʘʨʫʰʝʥʠʝ. ɺʦ-ʚʪʦʨʳʭ, ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ, ʢʘʢ ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ, ʘ ʦ 

ʚʥʫʪʨʝʥʥʠʭ ʩʠʤʤʝʪʨʠʷʭ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʩʠʤʤʝʪʨʠʠ, ʥʘʦʙʦʨʦʪ, ʥʝ ʜʦʣʞʥʳ 

ʥʘʨʫʰʘʪʴʩʷ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʧʦʣʷ ʚ ʚʘʢʫʫʤʝ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʚʘʞʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ 
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ʦʪʣʠʯʠʝ ʦʪ ʤʘʛʥʠʪʥʦʛʦ, ʵʪʦ ʧʦʣʝ ʥʝ ʜʦʣʞʥʦ ʚʳʜʝʣʷʪʴ ʥʠʢʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

(ʪʦʯʥʝʝ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʬʠʟʠʢʦʡ). ʇʦʣʷ ʩ 

ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ ʥʘʟʳʚʘʶʪ ʩʢʘʣʷʨʥʳʤʠ; ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʘʩʪʠʮʳ ʩʧʠʥʘ 0. ʉʪʘʣʦ ʙʳʪʴ, ʧʦʣʝ, 

çʨʘʟʣʠʪʦʝè ʚ ʚʘʢʫʫʤʝ ʠ ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʘʨʫʰʝʥʠʶ ʩʠʤʤʝʪʨʠʠ, ʜʦʣʞʥʦ ʙʳʪʴ ʥʦʚʳʤ. ɼʝʡʩʪʚʠ-

ʪʝʣʴʥʦ, ʠʟʚʝʩʪʥʳʤ ʧʦʣʷʤ, ʦ ʢʦʪʦʨʳʭ ʤʳ ʷʚʥʦ ʠʣʠ ʥʝʷʚʥʦ ʫʧʦʤʠʥʘʣʠ ʚʳʰʝ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ 

ʧʦʣʶ, ʧʦʣʷʤ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ, ʛʣʶʦʥʦʚ ï ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʘʩʪʠʮʳ ʩʧʠʥʘ 1, ʪʘʢʠʝ ʧʦʣʷ ʚʳʜʝʣʷʶʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ ʠ ʥʘʟʳʚʘʶʪʩʷ ʚʝʢʪʦʨʥʳʤʠ, ʘ ʥʘʤ ʪʨʝʙʫʝʪʩʷ ʩʢʘʣʷʨʥʦʝ. 

ʇʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʝʨʤʠʦʥʘʤ (ʩʧʠʥ 1/2), ʪʦʞʝ ʥʝ ʛʦʜʷʪʩʷ. ɺ-ʪʨʝʪʴʠʭ, ʥʦʚʦʝ ʧʦʣʝ ʜʦʣʞʥʦ 

ʥʘʨʫʰʘʪʴ ʩʠʤʤʝʪʨʠʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʚʥʫʪʨʝʥʥʷʷ ʩʠʤʤʝʪʨʠʷ ʵʣʝʢʪʨʦʜʠ-

ʥʘʤʠʢʠ ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʥʝʥʘʨʫʰʝʥʥʦʡ. ʅʘʢʦʥʝʮ, ʠ ʵʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʦʚʦʛʦ 

ʧʦʣʷ, çʨʘʟʣʠʪʦʛʦè ʚ ʚʘʢʫʫʤʝ, ʩ W
Ñ
- ʠ Z-ʙʦʟʦʥʘʤʠ, ʵʣʝʢʪʨʦʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʬʝʨʤʠʦʥʘʤʠ ʜʦʣʞʥʦ 

ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʷʚʣʝʥʠʶ ʤʘʩʩ ʫ ʵʪʠʭ ʯʘʩʪʠʮ. 

ʄʝʭʘʥʠʟʤ ʛʝʥʝʨʘʮʠʠ ʤʘʩʩ ʯʘʩʪʠʮ ʩʦ ʩʧʠʥʦʤ 1 ï ʚ ʧʨʠʨʦʜʝ ʵʪʦ W
Ñ
- ʠ Z-ʙʦʟʦʥʳ ï ʟʘ ʩʯʝʪ 

ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ ʢʦʥʪʝʢʩʪʝ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ
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ʕʜʠʥʙʫʨʛʘ ʇʠʪʝʨʦʤ ʍʠʛʛʩʦʤ.
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 ʇʨʦʠʟʦʰʣʦ ʵʪʦ ʚ 1964 ʛʦʜʫ. ʆʥʠ ʦʧʠʨʘʣʠʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʩʧʦʥʪʘʥʥʦʤ ʥʘʨʫʰʝʥʠʠ ʩʠʤʤʝʪʨʠʠ (ʥʦ ʚ ʪʝʦʨʠʷʭ ʙʝʟ ʚʝʢʪʦʨʥʳʭ ʧʦʣʝʡ, ʪ.ʝ., ʙʝʟ ʯʘʩʪʠʮ ʩʧʠʥʘ 1), 

ʢʦʪʦʨʦʝ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʬʠʟʠʢʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚ 1960ï61 ʛʦʜʘʭ ʚ ʨʘʙʦʪʘʭ ʀ. ʅʘʤʙʫ, ʀ. 

ʅʘʤʙʫ ʠ ɼʞ. ʁʦʥʘ-ʃʘʟʠʥʠʦ, ɺ.ɻ. ɺʘʢʩʘ ʠ ɸ.ʀ. ʃʘʨʢʠʥʘ, ɼʞ. ɻʦʣʜʩʪʦʫʥʘ
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 (ʀʦʠʯʠʨʦ ʅʘʤʙʫ 

ʧʦʣʫʯʠʣ ʟʘ ʵʪʦ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʚ 2008 ʛʦʜʫ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʘʚʪʦʨʦʚ, ʕʥʛʣʝʨ, 

ɹʨʘʫʪ ʠ ʍʠʛʛʩ ʨʘʩʩʤʦʪʨʝʣʠ ʪʝʦʨʠʶ (ʚ ʪʦ ʚʨʝʤʷ ʫʤʦʟʨʠʪʝʣʴʥʫʶ), ʚ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʢ 

ʩʢʘʣʷʨʥʦʝ (ʩʧʠʥ 0), ʪʘʢ ʠ ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ (ʩʧʠʥ 1). ɺ ʵʪʦʡ ʪʝʦʨʠʠ ʠʤʝʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʩʠʤʤʝʪʨʠʷ, 

ʚʧʦʣʥʝ ʘʥʘʣʦʛʠʯʥʘʷ ʪʦʡ ʩʠʤʤʝʪʨʠʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʩʦʭʨʘʥʝʥʠʶ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ ʟʘʧʨʝʪʫ ʤʘʩʩʳ ʬʦʪʦʥʘ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʚʥʫʪʨʝʥʥʷʷ ʩʠʤʤʝʪʨʠʷ 

ʩʧʦʥʪʘʥʥʦ ʥʘʨʫʰʝʥʘ ʦʜʥʦʨʦʜʥʳʤ ʩʢʘʣʷʨʥʳʤ ʧʦʣʝʤ, ʠʤʝʶʱʠʤʩʷ ʚ ʚʘʢʫʫʤʝ. ɿʘʤʝʯʘʪʝʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʕʥʛʣʝʨʘ, ɹʨʘʫʪʘ ʠ ʍʠʛʛʩʘ ʩʪʘʣʘ ʜʝʤʦʥʩʪʨʘʮʠʷ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʵʪʦ ʥʘʨʫʰʝʥʠʝ 

ʩʠʤʤʝʪʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʷʚʣʝʥʠʝ ʤʘʩʩʳ ʫ ʯʘʩʪʠʮʳ ʩʧʠʥʘ 1 ï ʢʚʘʥʪʘ 

ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ! 

ɼʦʚʦʣʴʥʦ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʦʙʦʙʱʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʕʥʛʣʝʨʘïɹʨʘʫʪʘïʍʠʛʛʩʘ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʚ ʪʝʦʨʠʶ ʬʝʨʤʠʦʥʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʘʨʫʰʘʶʱʠʤ ʩʠʤʤʝʪʨʠʶ ʩʢʘʣʷʨʥʳʤ 

ʧʦʣʝʤ, ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʤʘʩʩʳ ʧʦʷʚʣʷʶʪʩʷ ʠ ʫ ʬʝʨʤʠʦʥʦʚ. ɺʩʸ ʥʘʯʠʥʘʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʩʚʦʠ 

ʤʝʩʪʘ! ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʪʝʧʝʨʴ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʦʙʱʝʥʠʷ ʧʫʪʝʤ 

ʚʢʣʶʯʝʥʠʷ ʥʝ ʦʜʥʦʛʦ, ʘ ʥʝʩʢʦʣʴʢʠʭ ʚʝʢʪʦʨʥʳʭ ʧʦʣʝʡ ï ʬʦʪʦʥʘ, W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ (ʛʣʶʦʥʳ ï ʵʪʦ 

ʦʪʜʝʣʴʥʘʷ ʠʩʪʦʨʠʷ, ʦʥʠ ʢ ʤʝʭʘʥʠʟʤʫ ʕʥʛʣʝʨʘïɹʨʘʫʪʘïʍʠʛʛʩʘ ʦʪʥʦʰʝʥʠʷ ʥʝ ʠʤʝʶʪ) ï ʠ ʨʘʟʥʳʭ 

ʪʠʧʦʚ ʬʝʨʤʠʦʥʦʚ. ʇʦʩʣʝʜʥʠʡ ʰʘʛ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚʝʩʴʤʘ ʥʝʪʨʠʚʠʘʣʝʥ; ʟʘ ʬʦʨʤʫʣʠʨʦʚʢʫ ʧʦʣʥʦʡ 

ʪʝʦʨʠʠ ʩʣʘʙʳʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʉʪʠʚʝʥ ɺʘʡʥʙʝʨʛ, ʐʝʣʜʦʥ ɻʣʵʰʦʫ ʠ ɸʙʜʫʩ 

ʉʘʣʘʤ
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 ʧʦʣʫʯʠʣʠ ʚ 1979 ʛʦʜʫ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ. 

ɺʝʨʥʝʤʩʷ ʚ 1964 ʛʦʜ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʩʚʦʝʡ ʪʝʦʨʠʠ ʕʥʛʣʝʨ ʠ ɹʨʘʫʪ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʦʚʦʣʴʥʦ ʚʳʯʫʨʥʳʡ ʧʦ ʩʝʛʦʜʥʷʰʥʠʤ ʤʝʨʢʘʤ ʧʦʜʭʦʜ. ʅʘʚʝʨʥʦʝ ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʟʘʤʝʪʠʣʠ, ʯʪʦ 

ʥʘʨʷʜʫ ʩ ʤʘʩʩʠʚʥʦʡ ʯʘʩʪʠʮʝʡ ʩʧʠʥʘ 1 ʵʪʘ ʪʝʦʨʠʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʝʱʝ ʦʜʥʦʡ 

ʯʘʩʪʠʮʳ ï ʙʦʟʦʥʘ ʩʦ ʩʧʠʥʦʤ 0. ɸ ʚʦʪ ʍʠʛʛʩ ʟʘʤʝʪʠʣ, ʠ ʩʝʡʯʘʩ ʵʪʫ ʥʦʚʫʶ ʙʝʩʩʧʠʥʦʚʫʶ ʯʘʩʪʠʮʫ 

ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ. ʂʘʢ ʷ ʦʪʤʝʪʠʣ ʚ ʥʘʯʘʣʝ ʩʪʘʪʴʠ, ʪʘʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʥʝ ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʦʡ: ʢʣʶʯʝʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʜʣʷ 

ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʠ ʛʝʥʝʨʘʮʠʠ ʤʘʩʩ ʯʘʩʪʠʮ ʩʧʠʥʘ 1 ʚʧʝʨʚʳʝ ʩʜʝʣʘʣʠ ʚʩʸ ʞʝ 

ʕʥʛʣʝʨ ʠ ɹʨʘʫʪ. ʅʝ ʚʜʘʚʘʷʩʴ ʙʦʣʴʰʝ ʚ ʪʝʨʤʠʥʦʣʦʛʠʶ, ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʥʦʚʳʡ ʙʦʟʦʥ ʩ ʥʫʣʝʚʳʤ 

ʩʧʠʥʦʤ ʷʚʣʷʝʪʩʷ ʢʚʘʥʪʦʤ ʪʦʛʦ ʩʘʤʦʛʦ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʥʘʨʫʰʘʝʪ ʩʠʤʤʝʪʨʠʶ. ʀ ʚ ʵʪʦʤ 

ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ. 

ɿʜʝʩʴ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʫʪʦʯʥʝʥʠʝ. ʇʦʚʪʦʨʠʤ, ʯʪʦ ʝʩʣʠ ʙʳ ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ 

ʥʝ ʙʳʣʦ, ʪʦ W
Ñ
- ʠ Z-ʙʦʟʦʥʳ ʙʳʣʠ ʙʳ ʙʝʟʤʘʩʩʦʚʳʤʠ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʣ ʙʳ ʜʚʝ ʧʦʣʷʨʠʟʘʮʠʠ, 

ʢʘʢ ʬʦʪʦʥ. ʀʪʦʛʦ, ʩʯʠʪʘʷ ʯʘʩʪʠʮʳ ʩ ʨʘʟʥʳʤʠ ʧʦʣʷʨʠʟʘʮʠʷʤʠ ʨʘʟʥʳʤʠ, ʤʳ ʙʳ ʠʤʝʣʠ 2 Ĭ 3  = 6 

ʪʠʧʦʚ W
Ñ
, Z-ʙʦʟʦʥʦʚ. ɺ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ W

Ñ
- ʠ Z-ʙʦʟʦʥʳ ʤʘʩʩʠʚʥʳʝ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ 

ʪʨʠ ʩʧʠʥʦʚʳʭ ʩʦʩʪʦʷʥʠʷ, ʪʦ ʝʩʪʴ ʪʨʠ ʧʦʣʷʨʠʟʘʮʠʠ, ʠʪʦʛʦ 3 Ĭ 3 = 9 ʪʠʧʦʚ ʯʘʩʪʠʮ ï ʢʚʘʥʪʦʚ ʧʦʣʝʡ 
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 ʂʚʘʨʢʦʚʳʡ ʩʦʩʪʘʚ ˊ
+
-, ́

ï
- ʠ ́

0
-ʤʝʟʦʥʦʚ ï ʵʪʦ udľ duľ ʠ ʢʦʤʙʠʥʘʮʠʷ ʠʟ uuľ ʠ ddľ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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W
Ñ
, Z. ʉʧʨʘʰʠʚʘʝʪʩʷ, ʦʪʢʫʜʘ ʚʟʷʣʠʩʴ ʪʨʠ çʣʠʰʥʠʭè ʪʠʧʘ ʢʚʘʥʪʦʚ? ɼʝʣʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʥʝ ʦʜʥʦ, ʘ ʯʝʪʳʨʝ ʩʢʘʣʷʨʥʳʭ ʧʦʣʷ ʕʥʛʣʝʨʘïɹʨʘʫʪʘï

ʍʠʛʛʩʘ. ʂʚʘʥʪ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ï ʵʪʦ ʙʦʟʦʥ ʍʠʛʛʩʘ, ʥʦʚʘʷ ʯʘʩʪʠʮʘ, ʦʪʢʨʳʪʘʷ ʚ ʎɽʈʅʝ. ɸ ʢʚʘʥʪʳ 

ʪʨʝʭ ʜʨʫʛʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʢʘʢ ʨʘʟ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʪʨʠ 

çʣʠʰʥʠʭè ʢʚʘʥʪʘ, ʠʤʝʶʱʠʭʩʷ ʫ ʤʘʩʩʠʚʥʳʭ W
Ñ
-, Z-ʙʦʟʦʥʦʚ. ʀʩʢʘʪʴ ʠʭ ʙʝʩʧʦʣʝʟʥʦ, ʦʥʠ ʫʞʝ ʜʘʚʥʦ 

ʥʘʡʜʝʥʳ, ʢʦʣʴ ʩʢʦʨʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ W
Ñ
- ʠ Z-ʙʦʟʦʥʳ ʠʤʝʶʪ ʤʘʩʩʫ. 

ʕʪʘ ʘʨʠʬʤʝʪʠʢʘ, ʢʩʪʘʪʠ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʚʩʝ ʯʝʪʳʨʝ ʧʦʣʷ ʕʥʛʣʝʨʘïɹʨʘʫʪʘïʍʠʛʛʩʘ ï 

ʩʢʘʣʷʨʥʳʝ, ʠʭ ʢʚʘʥʪʳ ʠʤʝʶʪ ʥʫʣʝʚʦʡ ʩʧʠʥ. ɹʝʟʤʘʩʩʦʚʳʝ W
Ñ
- ʠ Z-ʙʦʟʦʥʳ ʠʤʝʣʠ ʙʳ ʧʨʦʝʢʮʠʠ 

ʩʧʠʥʘ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʨʘʚʥʳʝ ï1 ʠ +1 . ɼʣʷ ʤʘʩʩʠʚʥʳʭ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ ʵʪʠ ʧʨʦʝʢʮʠʠ 

ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ ï1 , 0 ʠ +1 , ʪʦ ʝʩʪʴ çʣʠʰʥʠʝè ʢʚʘʥʪʳ ʠʤʝʶʪ ʥʫʣʝʚʫʶ ʧʨʦʝʢʮʠʶ. ʊʨʠ ʧʦʣʷ 

ʕʥʛʣʝʨʘïɹʨʘʫʪʘïʍʠʛʛʩʘ, ʠʟ ʢʦʪʦʨʳʭ ʵʪʠ çʣʠʰʥʠʝè ʢʚʘʥʪʳ ʧʦʣʫʯʘʶʪʩʷ, ʪʦʞʝ ʠʤʝʶʪ ʥʫʣʝʚʫʶ 

ʧʨʦʝʢʮʠʶ ʩʧʠʥʘ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʧʨʦʩʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʠʭ ʚʝʢʪʦʨ ʩʧʠʥʘ ʨʘʚʝʥ ʥʫʣʶ. ɺʩʸ 

ʩʭʦʜʠʪʩʷ. 

ʀʪʘʢ, ʙʦʟʦʥ ʍʠʛʛʩʘ ï ʵʪʦ ʢʚʘʥʪ ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ ʕʥʛʣʝʨʘïɹʨʘʫʪʘï

ʍʠʛʛʩʘ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. ʊʨʠ ʜʨʫʛʠʭ ʧʦʝʜʘʶʪʩʷ (ʥʘʫʯʥʳʡ ʪʝʨʤʠʥ!) W
Ñ
- ʠ 

Z-ʙʦʟʦʥʘʤʠ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʠʭ ʪʨʝʪʴʠ, ʥʝʜʦʩʪʘʶʱʠʝ ʩʧʠʥʦʚʳʝ ʩʦʩʪʦʷʥʠʷ. 

4. ɸ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʥʫʞʝʥ ʥʦʚʳʡ ʙʦʟʦʥ? 

ʉʘʤʦʝ ʫʜʠʚʠʪʝʣʴʥʦʝ ʚ ʵʪʦʡ ʠʩʪʦʨʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʝʛʦʜʥʷ ʤʳ ʧʦʥʠʤʘʝʤ: ʤʝ-

ʭʘʥʠʟʤ ʕʥʛʣʝʨʘïɹʨʘʫʪʘïʍʠʛʛʩʘ ï ʦʪʥʶʜʴ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʦʟʤʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʥʘʨʫʰʝʥʠʷ 

ʩʠʤʤʝʪʨʠʡ ʚ ʬʠʟʠʢʝ ʤʠʢʨʦʤʠʨʘ ʠ ʛʝʥʝʨʘʮʠʠ ʤʘʩʩ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʘ ʙʦʟʦʥ ʍʠʛʛʩʘ ʤʦʛ ʙʳ ʠ 

ʥʝ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʕʪʦʤʫ ʥʘʩ ʫʯʠʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʠʟʠʢʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʨʝʜ (ʞʠʜʢʦʩʪʝʡ, 

ʪʚʝʨʜʳʭ ʪʝʣ). ɺ ʥʝʡ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʭʘʥʠʟʤʦʚ ʵʪʦʛʦ ʥʘʨʫʰʝʥʠʷ. ʀ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʠʯʝʛʦ ʧʦʭʦʞʝʛʦ ʥʘ ʙʦʟʦʥ 

ʍʠʛʛʩʘ ʚ ʵʪʠʭ ʧʨʠʤʝʨʘʭ ʥʝʪ. 

ɹʣʠʞʘʡʰʠʤ ʪʚʝʨʜʦʪʝʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʡ ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ ʚ ʚʘʢʫʫʤʝ ʷʚʣʷʝʪʩʷ ʩʧʦʥʪʘʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʠʤʤʝʪʨʠʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʚ 

ʪʦʣʱʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ. ʆʥʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʝ ʬʦʪʦʥ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʩʤʳʩʣʝ ʦʙʣʘʜʘʝʪ ʤʘʩʩʦʡ (ʢʘʢ W
Ñ
- ʠ Z-ʙʦʟʦʥʳ ʚ ʚʘʢʫʫʤʝ). ʇʨʦʷʚʣʷʝʪʩʷ ʵʪʦ ʚ ʵʬʬʝʢʪʝ ʄʝʡʩʩʥʝʨʘ ï 

ʚʳʪʘʣʢʠʚʘʥʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ. ʌʦʪʦʥ ʥʝ ʭʦʯʝʪ ʧʨʦʥʠʢʘʪʴ ʚʥʫʪʨʴ ʩʚʝʨʭʧʨʦ-

ʚʦʜʥʠʢʘ, ʛʜʝ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʤʘʩʩʠʚʥʳʤ: ʝʤʫ ʪʘʤ çʪʷʞʝʣʦè, ʝʤʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦ ʪʘʤ 

ʥʘʭʦʜʠʪʴʩʷ (ʚʩʧʦʤʥʠʪʝ ɽ = ʪʩ
2
). ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʥʦ ʚʦʩʧʨʠʥʠ-

ʤʘʪʴ ʢʘʢ ʥʘʙʦʨ ʬʦʪʦʥʦʚ, ʦʙʣʘʜʘʝʪ ʪʝʤ ʞʝ ʩʚʦʡʩʪʚʦʤ: ʦʥʦ ʚ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ ʥʝ ʧʨʦʥʠʢʘʝʪ. ʕʪʦ ʠ 

ʝʩʪʴ ʵʬʬʝʢʪ ʄʝʡʩʩʥʝʨʘ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʪʝʦʨʠʷ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ï ʪʝʦʨʠʷ ɻʠʥʟʙʫʨʛʘïʃʘʥʜʘʫ ï ʯʨʝʟʚʳʯʘʡʥʦ 

ʧʦʭʦʞʘ ʥʘ ʪʝʦʨʠʶ ʕʥʛʣʝʨʘïɹʨʘʫʪʘïʍʠʛʛʩʘ (ʪʦʯʥʝʝ ʥʘʦʙʦʨʦʪ: ʪʝʦʨʠʷ ɻʠʥʟʙʫʨʛʘïʃʘʥʜʘʫ ʥʘ 14 ʣʝʪ 

ʩʪʘʨʰʝ). ɺ ʪʝʦʨʠʠ ɻʠʥʟʙʫʨʛʘïʃʘʥʜʘʫ ʪʦʞʝ ʝʩʪʴ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʦʜʥʦʨʦʜʥʦ çʨʘʟʣʠʪʦè ʧʦ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʫ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʧʦʥʪʘʥʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʩʠʤʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʪʝʦʨʠʶ ɻʠʥʟʙʫʨʛʘï

ʃʘʥʜʘʫ ʥʝʜʘʨʦʤ ʥʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʡ: ʦʥʘ ʫʭʚʘʪʳʚʘʝʪ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʚʥʝʰʥʶʶ ʩʪʦʨʦʥʫ 

ʷʚʣʝʥʠʷ, ʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʘʜʝʢʚʘʪʥʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ. ʅʠʢʘʢʦʛʦ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ ʚ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʝ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʥʝʪ, ʚ ʥʝʤ ʝʩʪʴ ʵʣʝʢʪʨʦʥʳ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʝʪʢʘ, ʘ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʦʚ, ʚʦʟʥʠʢʘʶʱʠʤʠ 

ʙʣʘʛʦʜʘʨʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ ʥʠʤʠ. 

ʅʝ ʤʦʞʝʪ ʣʠ ʧʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ ʠʤʝʪʴ ʤʝʩʪʦ ʠ ʚ ʤʠʢʨʦʤʠʨʝ? ʅʝ ʤʦʞʝʪ ʣʠ ʙʳʪʴ ʪʘʢ, ʯʪʦ 

ʥʠʢʘʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ, çʨʘʟʣʠʪʦʛʦè ʚ ʚʘʢʫʫʤʝ, ʥʝʪ, ʘ ʩʧʦʥʪʘʥʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʡ ʚʳʟʚʘʥʦ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʤʠ ʧʨʠʯʠʥʘʤʠ? ɽʩʣʠ ʨʘʩʩʫʞʜʘʪʴ ʯʠʩʪʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʥʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʬʘʢʪʳ, ʪʦ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ï 

ʫʪʚʝʨʜʠʪʝʣʴʥʳʡ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʤʦʜʝʣʴ ʪʝʭʥʠʮʚʝʪʘè, ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʚ 1979 ʛʦʜʫ ʫʞʝ ʫʧʦʤʠʥʘʚʰʠʤʩʷ ʉʪʠʚʝʥʦʤ ɺʘʡʥʙʝʨʛʦʤ ʠ ʥʝʟʘʚʠʩʠʤʦ ʃʝʦʥʘʨʜʦʤ ʉʘʩʩʢʠʥʜʦʤ
70

. 

ɺ ʥʝʡ ʥʝʪ ʥʠʢʘʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ, ʥʝʪ ʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʝʩʪʴ 

ʤʥʦʛʦ ʥʦʚʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʥʘʧʦʤʠʥʘʶʱʠʭ ʠʟʚʝʩʪʥʳʝ ʢʚʘʨʢʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʥʦʚʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʧʦʥʪʘʥʥʦʤʫ ʥʘʨʫʰʝʥʠʶ 
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 Leonard Susskind. 
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60 

ʩʠʤʤʝʪʨʠʡ ʠ ʛʝʥʝʨʘʮʠʠ ʤʘʩʩ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ. ʉ ʤʘʩʩʘʤʠ ʠʟʚʝʩʪʥʳʭ ʬʝʨʤʠʦʥʦʚ, ʥʘʧʨʠʤʝʨ 

ʵʣʝʢʪʨʦʥʘ, ʜʝʣʦ ʦʙʩʪʦʠʪ ʭʫʞʝ, ʥʦ ʠ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘ ʩʯʝʪ ʫʩʣʦʞʥʝʥʠʷ ʪʝʦʨʠʠ. 

ɺʥʠʤʘʪʝʣʴʥʳʡ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʪʴ ʚʦʧʨʦʩ: çɸ ʢʘʢ ʞʝ ʩ ʘʨʛʫʤʝʥʪʘʤʠ ʨʘʟʜʝʣʘ 3.3, 

ʛʦʚʦʨʷʱʠʤʠ, ʯʪʦ ʥʘʨʫʰʘʪʴ ʩʠʤʤʝʪʨʠʶ ʜʦʣʞʥʦ ʠʤʝʥʥʦ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ?è ʃʘʟʝʡʢʘ ʟʜʝʩʴ ʚ ʪʦʤ, 

ʯʪʦ ʵʪʦ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʥʳʤ, ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʤʫ 

ʯʘʩʪʠʮʳ-ʢʚʘʥʪʳ ʥʝ ʵʣʝʤʝʥʪʘʨʥʳ, ʥʦ ʩʦʩʪʦʷʪ ʠʟ ʜʨʫʛʠʭ, ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ɼʘʚʘʡʪʝ ʚʩʧʦʤʥʠʤ ʚ ʵʪʦʡ ʩʚʷʟʠ ʢʚʘʥʪʦʚʦʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ 

ɻʘʡʟʝʥʙʝʨʛʘ æx Ö æp Ó ˂, ʛʜʝ æx ʠ æp ï ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪʳ ʠ ʠʤʧʫʣʴʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʜʥʦ ʠʟ ʝʛʦ ʧʨʦʷʚʣʝʥʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʩʦʩʪʘʚʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʭʘʨʘʢʪʝʨʥʳʤ 

ʚʥʫʪʨʝʥʥʠʤ ʨʘʟʤʝʨʦʤ æx ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʰʴ ʚ ʧʨʦʮʝʩʩʘʭ, ʛʜʝ ʫʯʘʩʪʚʫʶʪ ʯʘʩʪʠʮʳ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤʠ ʠʤʧʫʣʴʩʘʤʠ p Ó ˂/æx, ʘ ʟʥʘʯʠʪ, ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʠʷʤʠ. ɿʜʝʩʴ ʫʤʝʩʪʥʦ 

ʥʘʧʦʤʥʠʪʴ ʦ ʈʝʟʝʨʬʦʨʜʝ, ʢʦʪʦʨʳʡ ʙʦʤʙʘʨʜʠʨʦʚʘʣ ʘʪʦʤʳ ʵʣʝʢʪʨʦʥʘʤʠ ʚʳʩʦʢʠʭ ʧʦ ʪʝʤ ʚʨʝʤʝʥʘʤ 

ʵʥʝʨʛʠʡ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʷʩʥʠʣ, ʯʪʦ ʘʪʦʤʳ ʩʦʩʪʦʷʪ ʠʟ ʷʜʝʨ ʠ ʵʣʝʢʪʨʦʥʦʚ. ʈʘʟʛʣʷʜʳʚʘʷ ʘʪʦʤʳ ʚ 

ʤʠʢʨʦʩʢʦʧ ʜʘʞʝ ʩ ʩʘʤʦʡ ʩʦʚʝʨʰʝʥʥʦʡ ʦʧʪʠʢʦʡ (ʪʦ ʝʩʪʴ ʠʩʧʦʣʴʟʫʷ ʩʚʝʪ ï ʬʦʪʦʥʳ ʥʠʟʢʠʭ 

ʵʥʝʨʛʠʡ), ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʘʪʦʤʳ ï ʩʦʩʪʘʚʥʳʝ, ʘ ʥʝ ʵʣʝʤʝʥʪʘʨʥʳʝ, ʪʦʯʝʯʥʳʝ ʯʘʩʪʠʮʳ, ʥʝʚʦʟ-

ʤʦʞʥʦ: ʥʝ ʭʚʘʪʘʝʪ ʨʘʟʨʝʰʝʥʠʷ. 

ʀʪʘʢ, ʧʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʠʮʘ ʚʳʛʣʷʜʠʪ ʢʘʢ ʵʣʝʤʝʥʪʘʨʥʘʷ. ɼʣʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʦʧʠʩʘʥʠʷ ʪʘʢʠʭ ʯʘʩʪʠʮ ʧʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ ʚʧʦʣʥʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʢʚʘʥʪʘʤʠ ʥʝʢʦʪʦʨʦʛʦ ʧʦʣʷ. ɽʩʣʠ ʩʧʠʥ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠʮʳ ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʵʪʦ ʧʦʣʝ ʙʫʜʝʪ 

ʩʢʘʣʷʨʥʳʤ. 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʬʠʟʠʢʝ -́ʤʝʟʦʥʦʚ, ʯʘʩʪʠʮ ʩʦ ʩʧʠʥʦʤ 0. ɼʦ 

ʩʝʨʝʜʠʥʳ 60-ʭ ʛʦʜʦʚ ʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ -́ʤʝʟʦʥʳ ʩʦʩʪʦʷʪ ʠʟ ʢʚʘʨʢʦʚ ʠ ʘʥʪʠʢʚʘʨʢʦʚ.
71

 ʊʦʛʜʘ -́

ʤʝʟʦʥʳ ʦʧʠʩʳʚʘʣʠʩʴ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʩʢʘʣʷʨʥʳʤʠ
72

 ʧʦʣʷʤʠ. ʊʝʧʝʨʴ ʤʳ ʟʥʘʝʤ, ʯʪʦ -́ʤʝʟʦʥʳ ï 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠʮʳ, ʥʦ çʩʪʘʨʘʷè ʧʦʣʝʚʘʷ ʪʝʦʨʠʷ -́ʤʝʟʦʥʦʚ ʦʩʪʘʝʪʩʷ ʚ ʩʠʣʝ ʧʦʩʪʦʣʴʢʫ, ʧʦʩʢʦʣʴʢʫ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ, ʨʠʩ. 6. ʃʠʰʴ ʧʨʠ ʵʥʝʨʛʠʷʭ ʧʦʨʷʜʢʘ 1 ɻʵɺ ʠ 

ʚʳʰʝ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʚʘʨʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ -́ʤʝʟʦʥʦʚ, ʠ ʵʪʘ ʪʝʦʨʠʷ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ 1 ɻʵɺ ʟʜʝʩʴ ʧʦʷʚʠʣʩʷ ʥʝ ʩʣʫʯʘʡʥʦ: ʵʪʦ ʤʘʩʰʪʘʙ ʩʠʣʴʥʳʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʢʚʘʨʢʠ ʚ -́ʤʝʟʦʥʳ, ʧʨʦʪʦʥ, ʥʝʡʪʨʦʥ ʠ ʪ.ʜ., ʵʪʦ ʤʘʩʰʪʘʙ ʤʘʩʩ ʩʠʣʴʥʦ-

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ, ʥʘʧʨʠʤʝʨ, ʧʨʦʪʦʥʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʩʘʤʠ -́ʤʝʟʦʥʳ ʩʪʦʷʪ ʦʩʦʙʥʷʢʦʤ: 

ʧʦ ʧʨʠʯʠʥʝ, ʦ ʢʦʪʦʨʦʡ ʤʳ ʥʝ ʙʫʜʝʤ ʟʜʝʩʴ ʛʦʚʦʨʠʪʴ, ʦʥʠ ʠʤʝʶʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʝ ʤʘʩʩʳ: m  ́Ñ = 

140 ʄʵɺ, m  ́0 = 135 ʄʵɺ. 

 

 
ʈʠʩ. 6: ʌʦʪʦʥ ʙʦʣʴʰʦʡ ʜʣʠʥʳ ʚʦʣʥʳ, ʘ ʟʥʘʯʠʪ ʥʠʟʢʦʡ ʵʥʝʨʛʠʠ, ʥʝ ʩʧʦʩʦʙʝʥ ʨʘʟʨʝʰʠʪʴ ʢʚʘʨʢ-

ʘʥʪʠʢʚʘʨʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ -́ʤʝʟʦʥʘ. 

 

ʀʪʘʢ, ʩʢʘʣʷʨʥʳʝ ʧʦʣʷ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʩʧʦʥʪʘʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʡ, ʤʦʛʫʪ ʚ 

ʧʨʠʥʮʠʧʝ ʙʳʪʴ ʩʦʩʪʘʚʥʳʤʠ. ʀʤʝʥʥʦ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʤʦʜʝʣʠ ʪʝʭʥʠʮʚʝʪʘ. ʇʨʠ 

ʵʪʦʤ ʪʨʠ ʙʝʩʩʧʠʥʦʚʳʭ ʢʚʘʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʝʜʘʶʪʩʷ W
Ñ
- ʠ Z-ʙʦʟʦʥʘʤʠ ʠ ʩʪʘʥʦʚʷʪʩʷ ʠʭ ʥʝʜʦʩʪʘ-

ʶʱʠʤʠ ʩʧʠʥʦʚʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʠʤʝʶʪ ʙʣʠʟʢʫʶ ʘʥʘʣʦʛʠʶ ʩ ˊ
+
-, ˊ

ī
- ʠ ́

0
-ʤʝʟʦʥʘʤʠ. ʊʦʣʴʢʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ ï ʥʝ 1 ɻʵɺ, ʘ ʥʝʩʢʦʣʴʢʦ ʊʵɺ. ɺ ʪʘʢʦʡ ʢʘʨʪʠʥʝ 

ʦʞʠʜʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʥʦʚʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʠʮ ï ʘʥʘʣʦʛʦʚ ʧʨʦʪʦʥʘ, ʥʝʡʪʨʦʥʘ ʠ 

ʪ.ʜ. ï ʩ ʤʘʩʩʘʤʠ ʚ ʦʙʣʘʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʊʵɺ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʠʡ ʙʦʟʦʥ ʍʠʛʛʩʘ ʚ ʥʝʡ, ʥʘʦʙʦʨʦʪ, 

ʦʪʩʫʪʩʪʚʫʝʪ. ɽʱʝ ʦʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʤʦʜʝʣʠ ʚ ʪʦʤ, ʯʪʦ W
Ñ
- ʠ Z-ʙʦʟʦʥʳ ʷʚʣʷʶʪʩʷ ʚ ʥʝʡ ʦʪʯʘʩʪʠ 
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 ʂʚʘʨʢʦʚʳʡ ʩʦʩʪʘʚ ˊ
+
-, ́

ï
- ʠ ́

0
-ʤʝʟʦʥʦʚ ï ʵʪʦ udľ duľ ʠ ʢʦʤʙʠʥʘʮʠʷ ʠʟ uuľ ʠ ddľ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

72
 ʊʦʯʥʝʝ, ʧʩʝʚʜʦʩʢʘʣʷʨʥʳʤʠ, ʥʦ ʵʪʘ ʪʦʥʢʦʩʪʴ ʜʣʷ ʥʘʩ ʥʝʩʫʱʝʩʪʚʝʥʥʘ. 
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ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʤʳ ʩʢʘʟʘʣʠ, ʥʝʢʦʪʦʨʳʝ ʠʭ ʢʦʤʧʦʥʝʥʪʳ ʘʥʘʣʦʛʠʯʥʳ ˊ-

ʤʝʟʦʥʘʤ.
73

 ʕʪʦ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ ʧʨʦʷʚʣʷʪʴʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ. 

ʀʤʝʥʥʦ ʧʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʤʦʜʝʣʴ ʪʝʭʥʠʮʚʝʪʘ (ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʚ ʝʝ ʠʟʥʘʯʘʣʴʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ) ʙʳʣʘ ʦʪʚʝʨʛʥʫʪʘ ʟʘʜʦʣʛʦ ʜʦ ʥʝʜʘʚʥʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʦʛʦ ʙʦʟʦʥʘ: ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʚʦʡʩʪʚ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ ʥʘ LEP ʠ SLC ʥʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʤʦʜʝʣʠ. ʆʪʢʨʳʪʠʝ ʞʝ ʥʦʚʦʛʦ ʙʦʟʦʥʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʩʪʘʚʠʣʦ 

ʢʨʝʩʪ ʥʘ ʤʦʜʝʣʠ ʪʝʭʥʠʮʚʝʪʘ. ʂʨʘʩʠʚʘʷ ʪʝʦʨʠʷ ʙʳʣʘ ʨʘʟʛʨʦʤʣʝʥʘ ʫʧʨʷʤʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʬʘʢʪʘʤʠ! ʊʝʤ ʥʝ ʤʝʥʝʝ ʤʥʝ, ʢʘʢ ʠ ʨʷʜʫ ʜʨʫʛʠʭ ʪʝʦʨʝʪʠʢʦʚ, ʠʜʝʷ ʦ ʩʦʩʪʘʚʥʳʭ ʩʢʘʣʷʨʥʳʭ ʧʦʣʷʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʦʨʠʝʡ ʕʥʛʣʝʨʘïɹʨʘʫʪʘïʍʠʛʛʩʘ, 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʢʘʣʷʨʥʳʝ ʧʦʣʷ. ʂʦʥʝʯʥʦ, ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚ ʎɽʈʅʝ ʥʦʚʦʛʦ ʙʦʟʦʥʘ 

ʠʜʝʷ ʦ ʩʦʩʪʘʚʣʝʥʥʦʩʪʠ ʦʢʘʟʘʣʘʩʴ ʚ ʙʦʣʝʝ ʪʨʫʜʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʯʝʤ ʨʘʥʴʰʝ: ʝʩʣʠ ʵʪʘ ʯʘʩʪʠʮʘ 

ʩʦʩʪʘʚʥʘʷ, ʦʥʘ ʜʦʣʞʥʘ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʤʠʤʠʢʨʠʨʦʚʘʪʴ ʧʦʜ ʵʣʝʤʝʥʪʘʨʥʳʡ ʙʦʟʦʥ ʍʠʛʛʩʘ. ʀ 

ʚʩʸ ʞʝ ʧʦʞʠʚʝʤ ï ʫʚʠʜʠʤ, ʯʪʦ ʩʢʘʞʫʪ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ ʙʦʟʦʥʘ. 

5. ʆʪʢʨʳʪʠʝ ʩʜʝʣʘʥʦ. ʏʪʦ ʜʘʣʴʰʝ? 

ɺʝʨʥʝʤʩʷ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ, ʢ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʨʩʠʠ ʪʝʦʨʠʠ ï ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ ʩ ʦʜʥʠʤ ʵʣʝʤʝʥʪʘʨʥʳʤ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ. ʇʦʩʢʦʣʴʢʫ ʚ ʵʪʦʡ ʪʝʦʨʠʠ ʠʤʝʥʥʦ ʧʦʣʝ (ʪʦʯʥʝʝ, 

ʧʦʣʷ) ʕʥʛʣʝʨʘïɹʨʘʫʪʘïʍʠʛʛʩʘ ʜʘʝʪ ʤʘʩʩʳ ʚʩʝʤ ʵʣʝʤʝʥʪʘʨʥʳʤ ʯʘʩʪʠʮʘʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʞʜʦʡ 

ʠʟ ʵʪʠʭ ʯʘʩʪʠʮ ʩ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ ʞʝʩʪʢʦ ʬʠʢʩʠʨʦʚʘʥʦ. ʏʝʤ ʙʦʣʴʰʝ ʤʘʩʩʘ ʯʘʩʪʠʮʳ, ʪʝʤ ʩʠʣʴʥʝʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ; ʯʝʤ ʩʠʣʴʥʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʪʝʤ ʙʦʣʝʝ ʚʝʨʦʷʪʝʥ ʨʘʩʧʘʜ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʘ ʧʘʨʫ 

ʯʘʩʪʠʮ ʜʘʥʥʦʛʦ ʩʦʨʪʘ. ʈʘʩʧʘʜʳ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʘ ʧʘʨʳ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ ttľZZ ʠ W
+
W
ī
 ʟʘʧʨʝʱʝʥʳ 

ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʩʫʤʤʘ ʤʘʩʩ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʙʳʣʘ 

ʤʝʥʴʰʝ ʤʘʩʩʳ ʨʘʩʧʘʜʘʶʱʝʡʩʷ ʯʘʩʪʠʮʳ (ʦʧʷʪʴ ʚʩʧʦʤʠʥʘʝʤ ɽ = mʩ
2
), ʘ ʫ ʥʘʩ, ʥʘʧʦʤʥʠʤ, mH å 125 

ɻʵɺ, mt = 173 ɻʵɺ, mZ = 91 ɻʵɺ ʠ mW = 80 ɻʵɺ. ʉʣʝʜʫʶʱʠʤ ʧʦ ʤʘʩʩʝ ʩʪʦʠʪ b-ʢʚʘʨʢ ʩ mb = 4 ɻʵɺ, ʠ 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʢʘʢ ʤʳ ʛʦʚʦʨʠʣʠ, ʙʦʟʦʥ ʍʠʛʛʩʘ ʦʭʦʪʥʝʝ ʚʩʝʛʦ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʧʘʨʫ bb
ï
. 

ʀʥʪʝʨʝʩʝʥ ʠ ʨʘʩʧʘʜ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʥʘ ʧʘʨʫ ʜʦʚʦʣʴʥʦ ʪʷʞʝʣʳʭ Ű-ʣʝʧʪʦʥʦʚ ʅ Ÿ Ű
+
Ű
ī
 (mŰ = 1,8 ɻʵɺ); 

ʦʥ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 6 % (ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʘʢ ʨʘʩʧʘʜʘʶʪʩʷ 6 ʙʦʟʦʥʦʚ ʍʠʛʛʩʘ 

ʠʟ 100). ʈʘʩʧʘʜ ʅ Ÿ Õ
+
Õ
ī
 (mÕ = 106 ʄʵɺ) ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʝʱʝ ʤʝʥʴʰʝʡ, ʥʦ ʚʩʸ ʝʱʝ 

ʥʝʠʩʯʝʟʘʶʱʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,02 %. ʇʦʤʠʤʦ ʦʙʩʫʞʜʘʚʰʠʭʩʷ ʚʳʰʝ ʨʘʩʧʘʜʦʚ ʅ Ÿ ɔɔ, ʅ Ÿ 4l ʠ ʅ 

Ÿ 2l 2v, ʦʪʤʝʪʠʤ ʝʱʝ ʨʘʩʧʘʜ ʅ Ÿ Zɔ, ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 0,15 %. ɺʩʝ ʵʪʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʞʥʦ ʙʫʜʝʪ ʠʟʤʝʨʠʪʴ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ, ʠ ʣʶʙʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʵʪʠʭ ʧʨʝʜʩʢʘʟʘʥʠʡ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʥʘʰʘ ʨʘʙʦʯʘʷ ʛʠʧʦʪʝʟʘ ï ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ï ʥʝʚʝʨʥʘ. ʀ 

ʥʘʦʙʦʨʦʪ, ʩʦʛʣʘʩʠʝ ʩ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʙʫʜʝʪ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʫʙʝʞʜʘʪʴ 

ʥʘʩ ʚ ʝʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. 

ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʨʦʞʜʝʥʠʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʚ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʧʨʦʪʦʥʦʚ ʥʘ ɹʦʣʴʰʦʤ 

ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ. ɹʦʟʦʥ ʍʠʛʛʩʘ ʤʦʞʝʪ ʨʦʞʜʘʪʴʩʷ ʚ ʦʜʠʥʦʯʢʫ, ʠʣʠ ʚʤʝʩʪʝ ʩ ʧʘʨʦʡ ʣʝʛʢʠʭ 

ʢʚʘʨʢʦʚ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʠʣʠ ʚʤʝʩʪʝ ʩ ʦʜʥʠʤ W- ʠʣʠ Z-ʙʦʟʦʥʦʤ, ʠʣʠ, ʥʘʢʦʥʝʮ, ʚʤʝʩʪʝ ʩ ʧʘʨʦʡ tt
ï
. 

ʏʘʩʪʠʮʳ, ʨʦʞʜʘʶʱʠʝʩʷ ʚʤʝʩʪʝ ʩ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ, ʤʦʞʥʦ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʠ ʦʪʦʞʜʝʩʪʚʣʷʪʴ, 

ʧʦʵʪʦʤʫ ʨʘʟʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʦʞʜʝʥʠʷ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ. ʊʝʤ ʩʘʤʳʤ ʤʦʞʥʦ ʠʟʚʣʝʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʩ W
Ñ
-, 

Z-ʙʦʟʦʥʘʤʠ ʠ t-ʢʚʘʨʢʦʤ. 

ʅʘʢʦʥʝʮ, ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʘʤʠʤ ʩʦʙʦʡ. 

ʆʥʦ ʜʦʣʞʥʦ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʅ* Ÿ ʅʅ, ʛʜʝ ʅ* ï ʚʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʠʮʘ.
74

 ɺ ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʦʞʝ ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʩʢʘʟʳʚʘʶʪʩʷ. ɺʧʨʦʯʝʤ, ʝʛʦ 

ʠʟʫʯʝʥʠʝ ï ʜʝʣʦ ʦʪʜʘʣʝʥʥʦʛʦ ʙʫʜʫʱʝʛʦ. 

                                                      
73

 ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ WÑ- ʠ Z-ʙʦʟʦʥʳ ʠʤʝʶʪ ʤʘʩʩʳ, ʤʘʣʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʦʚʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʤʘʩʰʪʘʙʦʤ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʊʵɺ: ʢʘʢ ʤʳ ʦʪʤʝʯʘʣʠ, -́ʤʝʟʦʥʳ ʪʦʞʝ ʠʤʝʶʪ 

ʤʘʣʳʝ ʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʜʨʦʥʥʳʤ ʤʘʩʰʪʘʙʦʤ 1 ɻʵɺ. 
74

 ɺʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʠʮʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʘʣʴʥʦʡ ʪʝʤ, ʯʪʦ ʜʣʷ ʨʝʘʣʴʥʦʡ ʯʘʩʪʠʮʳ ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʳʯʥʦʝ 

ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ ʠ ʠʤʧʫʣʴʩʦʤ E
2
 = p

2
c

2
 + m

2
c

4
, ʘ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʡ ï ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ. ʊʘʢʦʝ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʢʚʘʥʪʦʚʦʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ æE Ö æt å  ˂ʤʝʞʜʫ ʥʝʦʧʨʝ-

ʜʝʣʝʥʥʦʩʪʴʶ ʵʥʝʨʛʠʠ æE ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ æt. ʇʦʵʪʦʤʫ ʚʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʠʮʘ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ 

ʨʘʩʧʘʜʘʝʪʩʷ ʠʣʠ ʘʥʥʠʛʠʣʠʨʫʝʪ ʩ ʜʨʫʛʦʡ (ʝʝ ʚʨʝʤʷ ʞʠʟʥʠ æt ʦʯʝʥʴ ʤʘʣʦ), ʘ ʨʝʘʣʴʥʘʷ ʞʠʚʝʪ ʟʘʤʝʪʥʦ ʜʦʣʴʰʝ 

ʠʣʠ ʚʦʦʙʱʝ ʩʪʘʙʠʣʴʥʘ. 
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ʀʪʘʢ, ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ ʠʤʝʝʪʩʷ ʦʙʰʠʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʦʚʦʛʦ ʙʦʟʦʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʥʝʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʷʩʥʦ, 

ʦʧʠʩʳʚʘʝʪʩʷ ʣʠ ʧʨʠʨʦʜʘ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʴʶ ʠʣʠ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ, ʙʦʣʝʝ 

ʩʣʦʞʥʦʡ (ʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʙʦʣʝʝ ʧʨʦʩʪʦʡ) ʪʝʦʨʠʝʡ. ɼʘʣʴʥʝʡʰʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ; ʦʥʦ ʧʦʪʨʝʙʫʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʦʛʦ ʫʩʢʦʨʠ-

ʪʝʣʷ ï e
+
e
ī
-ʢʦʣʣʘʡʜʝʨʘ ʩ ʨʝʢʦʨʜʥʦʡ ʜʣʷ ʵʪʦʛʦ ʪʠʧʘ ʤʘʰʠʥ ʵʥʝʨʛʠʝʡ. ʆʯʝʥʴ ʤʦʞʝʪ ʙʳʪʴ, ʯʪʦ ʥʘ 

ʵʪʦʤ ʧʫʪʠ ʥʘʩ ʧʦʜʞʠʜʘʝʪ ʤʘʩʩʘ ʩʶʨʧʨʠʟʦʚ. 

6. ɺʤʝʩʪʦ ʟʘʢʣʶʯʝʥʠʷ: ʚ ʧʦʠʩʢʘʭ çʥʦʚʦʡ ʬʠʟʠʢʠè 

ʉ çʪʝʭʥʠʯʝʩʢʦʡè ʪʦʯʢʠ ʟʨʝʥʠʷ ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʚʥʫʪʨʝʥʥʝ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʝʝ ʨʘʤʢʘʭ ʤʦʞʥʦ ï ʭʦʪʷ ʙʳ ʚ ʧʨʠʥʮʠʧʝ, ʘ ʢʘʢ ʧʨʘʚʠʣʦ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ï ʚʳʯʠʩʣʠʪʴ 

ʣʶʙʫʶ ʬʠʟʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ (ʨʘʟʫʤʝʝʪʩʷ, ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʪʝʤ ʷʚʣʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʘ 

ʦʧʠʩʳʚʘʪʴ ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ)
75
, ʠ ʨʝʟʫʣʴʪʘʪ ʥʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʤʥʦʛʠʝ, ʭʦʪʷ ʠ ʥʝ ʚʩʝ, ʪʝʦʨʝʪʠʢʠ ʩʯʠʪʘʶʪ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʥʝ ʚʧʦʣʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʤʷʛʢʦ ʛʦʚʦʨʷ. ʀ ʩʚʷʟʘʥʦ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʤʘʩʰʪʘʙʦʤ. 

ʂʘʢ ʷʩʥʦ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʠʤʝʝʪ ʧʦʨʷʜʦʢ 

MSM = 100 ɻʵɺ (ʤʳ ʟʜʝʩʴ ʥʝ ʛʦʚʦʨʠʤ ʦ ʩʠʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʩ ʤʘʩʰʪʘʙʦʤ 1 ɻʵɺ, ʩ ʵʪʠʤ 

ʤʘʩʰʪʘʙʦʤ ʚʩʸ ʧʨʦʱʝ). ʕʪʦ ï ʤʘʩʰʪʘʙ ʤʘʩʩ W
Ñ
- ʠ Z-ʙʦʟʦʥʦʚ ʠ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʄʥʦʛʦ ʵʪʦ ʠʣʠ 

ʤʘʣʦ? ʉ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ï ʥʝʤʘʣʦ, ʘ ʚʦʪ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ... 

ɺ ʬʠʟʠʢʝ ʠʤʝʝʪʩʷ ʝʱʝ ʦʜʠʥ ʤʘʩʰʪʘʙ ʵʥʝʨʛʠʡ. ʆʥ ʩʚʷʟʘʥ ʩ ʛʨʘʚʠʪʘʮʠʝʡ ʠ ʨʘʚʝʥ ʤʘʩʩʝ 

ʇʣʘʥʢʘ MPl = 10
19

 ɻʵɺ. ʇʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ 

ʧʨʝʥʝʙʨʝʞʠʤʦ ʩʣʘʙʳ, ʥʦ ʦʥʠ ʫʩʠʣʠʚʘʶʪʩʷ ʩ ʨʦʩʪʦʤ ʵʥʝʨʛʠʠ, ʠ ʧʨʠ ʵʥʝʨʛʠʷʭ ʧʦʨʷʜʢʘ MPl 

ʛʨʘʚʠʪʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʠʣʴʥʦʡ. ʆʙʣʘʩʪʴ ʵʥʝʨʛʠʡ ʚʳʰʝ MPl ï ʵʪʦ ʦʙʣʘʩʪʴ ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ, 

ʯʪʦ ʙʳ ʦʥʘ ʠʟ ʩʝʙʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʘ. ɼʣʷ ʥʘʩ ʚʘʞʥʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ï ʩʘʤʦʝ, ʧʦʞʘʣʫʡ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʘʩʰʪʘʙ MPl ï ʩʘʤʳʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ 

ʤʘʩʰʪʘʙ ʵʥʝʨʛʠʡ. ʇʦʯʝʤʫ ʞʝ ʪʦʛʜʘ ʤʘʩʰʪʘʙ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ MSM = 100 ɻʵɺ ʪʘʢ ʜʘʣʝʢ ʦʪ MPl 

= 10
19

 ɻʵɺ? 

ʋ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʝʩʪʴ ʝʱʝ ʦʜʠʥ, ʙʦʣʝʝ ʪʦʥʢʠʡ ʘʩʧʝʢʪ. ʆʥ ʩʚʷʟʘʥ ʩʦ ʩʚʦʡʩʪʚʘʤʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. ɺ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʚʘʢʫʫʤ ï ʦʩʥʦʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ ï ʫʩʪʨʦʝʥ 

ʩʦʚʩʝʤ ʥʝʪʨʠʚʠʘʣʴʥʦ. ɺ ʥʝʤ ʚʩʸ ʚʨʝʤʷ ʨʦʞʜʘʶʪʩʷ ʠ ʫʥʠʯʪʦʞʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ, ʠʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʦʙʨʘʟʫʶʪʩʷ ʠ ʠʩʯʝʟʘʶʪ ʬʣʫʢʪʫʘʮʠʠ ʧʦʣʝʡ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʙʣʶʜʘʪʴ ʵʪʠ ʧʨʦʮʝʩʩʳ 

ʤʳ ʥʝ ʤʦʞʝʤ, ʥʦ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʥʘʙʣʶʜʘʝʤʳʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʘʪʦʤʦʚ 

ʠ ʪ.ʜ. ʅʘʧʨʠʤʝʨ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʥʘ ʚ ʘʪʦʤʝ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʠ ʬʦʪʦʥʘʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʙʣʶʜʘʝʤʦʤʫ ʚ ʘʪʦʤʥʳʭ ʩʧʝʢʪʨʘʭ ʷʚʣʝʥʠʶ ï ʣʵʤʙʦʚʩʢʦʤʫ ʩʜʚʠʛʫ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï 

ʧʦʧʨʘʚʢʘ ʢ ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ ʵʣʝʢʪʨʦʥʘ ʠʣʠ ʤʶʦʥʘ (ʘʥʦʤʘʣʴʥʳʡ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ), ʪʦʞʝ 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʕʪʠ ʠ ʧʦʜʦʙʥʳʝ ʵʬʬʝʢʪʳ ʚʳʯʠʩ-

ʣʝʥʳ ʠ ʠʟʤʝʨʝʥʳ (ʚ ʫʢʘʟʘʥʥʳʭ ʩʣʫʯʘʷʭ ʩ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʴʶ!), ʪʘʢ ʯʪʦ ʤʳ ʤʦʞʝʤ ʙʳʪʴ 

ʫʚʝʨʝʥʳ, ʯʪʦ ʠʤʝʝʤ ʧʨʘʚʠʣʴʥʫʶ ʢʘʨʪʠʥʫ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. 

ɺ ʵʪʦʡ ʢʘʨʪʠʥʝ ʚʩʝ ʧʘʨʘʤʝʪʨʳ, ʠʟʥʘʯʘʣʴʥʦ ʟʘʢʣʘʜʳʚʘʝʤʳʝ ʚ ʪʝʦʨʠʶ, ʧʦʣʫʯʘʶʪ ʧʦʧʨʘʚʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʀʭ ʥʘʟʳʚʘʶʪ ʨʘʜʠʘʮʠʦʥʥʳʤʠ 

ʧʦʧʨʘʚʢʘʤʠ. ɺ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʵʪʠ ʧʦʧʨʘʚʢʠ ʤʘʣʳ, ʘ ʚʦʪ ʚ ʩʝʢʪʦʨʝ ʕʥʛʣʝʨʘïɹʨʘʫʪʘï

ʍʠʛʛʩʘ ʦʥʠ ʦʛʨʦʤʥʳ. ʊʘʢʦʚʘ ʦʩʦʙʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʦʪ 

ʩʝʢʪʦʨ; ʫ ʜʨʫʛʠʭ ʧʦʣʝʡ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʥʝʪ. ɻʣʘʚʥʳʡ ʵʬʬʝʢʪ ʟʜʝʩʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʨʘʜʠʘʮʠʦʥʥʳʝ ʧʦʧʨʘʚʢʠ ʩʪʨʝʤʷʪʩʷ çʧʦʜʪʷʥʫʪʴè ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ 

MSM ʂ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʤʘʩʰʪʘʙʫ MPl. ɽʩʣʠ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ, ʪʦ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ï ʧʦʜʦʙʨʘʪʴ ʠʟʥʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʦʨʠʠ ʪʘʢ, ʯʪʦʙʳ ʚʤʝʩʪʝ ʩ 

ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʧʦʧʨʘʚʢʘʤʠ ʦʥʠ ʧʨʠʚʦʜʠʣʠ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ MSM. ʇʨʠ ʵʪʦʤ ʚʳʷʩʥʷʝʪʩʷ, 

ʯʪʦ ʪʦʯʥʦʩʪʴ ʧʦʜʛʦʥʢʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʚʝʣʠʯʠʥʫ, ʙʣʠʟʢʫʶ ʢ M
2
SM/M

2
Pl = 10

ï34
! ɺ ʵʪʦʤ ʠ 

ʩʦʩʪʦʠʪ ʚʪʦʨʦʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ: ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʳʤ, ʯʪʦ ʪʘʢʘʷ ʧʦʜʛʦʥʢʘ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʧʨʠʨʦʜʝ. 
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 ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʟʘʚʝʜʦʤʦ ʥʝʧʦʣʥʘ, ʥʦ ʵʪʦ ʧʨʝʜʤʝʪ ʦʪʜʝʣʴʥʦʛʦ ʨʘʟʛʦʚʦʨʘ. 

ʆʪʤʝʪʠʤ ʪʦʣʴʢʦ, ʯʪʦ ʦ ʝʝ ʥʝʧʦʣʥʦʪʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʢʦʩʤʦʣʦʛʠʠ ï ʥʘʫʢʠ ʦ ɺʩʝʣʝʥʥʦʡ. ʇʨʦʷʚʠʪʩʷ 

ʣʠ ʥʝʧʦʣʥʦʪʘ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʧʨʠ ʵʥʝʨʛʠʷʭ ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ ï ʦʪʢʨʳʪʳʡ ʠ ʠʥʪʨʠʛʫ-

ʶʱʠʡ ʚʦʧʨʦʩ. 
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ʄʥʦʛʠʝ (ʭʦʪʷ, ʧʦʚʪʦʨʠʤ, ʥʝ ʚʩʝ) ʪʝʦʨʝʪʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʦʜʥʦʟʥʘʯʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʭʦʜʘ ʟʘ ʨʘʤʢʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ 

ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ ʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʤʘʩʰʪʘʙʝ MNP, ʪʦ ʘʨʛʫʤʝʥʪ ʦ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʧʨʘʚʢʘʭ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ. ʊʨʝʙʫʝʤʘʷ ʪʦʯʥʦʩʪʴ 

ʧʦʜʛʦʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʣʷʝʪ, ʛʨʫʙʦ ʛʦʚʦʨʷ, M
2
SM/M

2
NP, ʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʘ ʧʘʨʫ 

ʧʦʨʷʜʢʦʚ ʩʣʘʙʝʝ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʦʥʢʦʡ ʧʦʜʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʠʨʦʜʝ ʥʝʪ, ʪʦ ʦʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʤʘʩʰʪʘʙ çʥʦʚʦʡ ʬʠʟʠʢʠè ʜʦʣʞʝʥ ʣʝʞʘʪʴ ʚ ʦʙʣʘʩʪʠ 1ï2 ʊʵɺ, ʪʦ ʝʩʪʴ ʢʘʢ ʨʘʟ ʚ 

ʦʙʣʘʩʪʠ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ! 

ʂʘʢʦʡ ʤʦʛʣʘ ʙʳ ʙʳʪʴ çʥʦʚʘʷ ʬʠʟʠʢʘè? ɽʜʠʥʩʪʚʘ ʫ ʪʝʦʨʝʪʠʢʦʚ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʥʝʪ. ʆʜʠʥ 

ʚʘʨʠʘʥʪ ï ʩʦʩʪʘʚʥʘʷ ʧʨʠʨʦʜʘ ʩʢʘʣʷʨʥʳʭ ʧʦʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʧʦʥʪʘʥʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʩʠʤʤʝʪʨʠʠ. ʆ ʥʝʤ ʤʳ ʛʦʚʦʨʠʣʠ ʚ ʨʘʟʜʝʣʝ 4. ɼʨʫʛʘʷ, ʪʦʞʝ ʧʦʧʫʣʷʨʥʘʷ (ʧʦʢʘ?) ʚʦʟʤʦʞʥʦʩʪʴ ï 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ. ʅʘ ʥʝʡ ʤʳ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʝ ʙʫʜʝʤ; ʩʢʘʞʝʤ ʪʦʣʴʢʦ, ʯʪʦ ʩʫʧʝʨʩʠʤʤʝʪʨʠʷ 

ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʮʝʣʳʡ ʟʦʦʧʘʨʢ ʥʦʚʳʭ ʯʘʩʪʠʮ ʩ ʤʘʩʩʘʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʪʝʥ ɻʵɺ ï ʥʝʩʢʦʣʴʢʠʭ ʊʵɺ. 

ʆʙʩʫʞʜʘʶʪʩʷ ʠ ʚʝʩʴʤʘ ʵʢʟʦʪʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʚʨʦʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʫʩʠʣʠʷ, ʜʦ ʩʠʭ ʧʦʨ ʥʠʢʘʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʢʘʟʘʥʠʡ ʥʘ çʥʦʚʫʶ 

ʬʠʟʠʢʫè ʧʦʣʫʯʝʥʦ ʥʝ ʙʳʣʦ. ʕʪʦ, ʚʦʦʙʱʝ-ʪʦ, ʫʞʝ ʥʘʯʠʥʘʝʪ ʚʥʫʰʘʪʴ ʪʨʝʚʦʛʫ: ʘ ʧʨʘʚʠʣʴʥʦ ʣʠ ʤʳ 

ʚʩʸ ʧʦʥʠʤʘʝʤ? ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʚʧʨʦʯʝʤ, ʯʪʦ ʤʳ ʝʱʝ ʥʝ ʜʦʙʨʘʣʠʩʴ ʜʦ çʥʦʚʦʡ ʬʠʟʠʢʠè ʧʦ 

ʵʥʝʨʛʠʠ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʙʨʘʥʥʳʭ ʜʘʥʥʳʭ, ʠ ʯʪʦ ʠʤʝʥʥʦ ʩ ʥʝʡ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʥʦʚʳʝ, 

ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʦʪʢʨʳʪʠʷ. ʆʩʥʦʚʥʳʝ ʥʘʜʝʞʜʳ ʟʜʝʩʴ ʚʦʟʣʘʛʘʶʪʩʷ ʦʧʷʪʴ-ʪʘʢʠ ʥʘ ɹʦʣʴʰʦʡ 

ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʧʦʣʪʦʨʘ ʛʦʜʘ ʥʘʯʥʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ 13ï14 ʊʵɺ 

ʠ ʙʳʩʪʨʦ ʥʘʙʠʨʘʪʴ ʜʘʥʥʳʝ. ʉʣʝʜʠʪʝ ʟʘ ʥʦʚʦʩʪʷʤʠ! 

 

7. ʇʨʠʣʦʞʝʥʠʝ. ʂʦʣʣʘʡʜʝʨʳ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. 

ʂʦʣʣʘʡʜʝʨ ï ʫʩʢʦʨʠʪʝʣʴ ʩʦ ʚʩʪʨʝʯʥʳʤʠ ʧʫʯʢʘʤʠ ʯʘʩʪʠʮ, ʚ ʢʦʪʦʨʦʤ ʯʘʩʪʠʮʳ ʩʪʘʣʢʠʚʘʶʪʩʷ 

çʣʦʙ ʚ ʣʦʙè. ɺ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʭ ʢʦʣʣʘʡʜʝʨʘʭ (ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ï e
+
e
ī
-ʢʦʣʣʘʡʜʝʨʳ) 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʵʣʝʢʪʨʦʥʳ ʠ ʧʦʟʠʪʨʦʥʳ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʘʢʞʝ ʧʨʦʪʦʥ-

ʘʥʪʠʧʨʦʪʦʥʥʳʝ, ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʝ, ʵʣʝʢʪʨʦʥ-ʧʨʦʪʦʥʥʳʝ ʠ ʷʜʨʦ-ʷʜʝʨʥʳʝ (ʠʣʠ ʪʷʞʝʣʦʠʦʥʥʳʝ) 

ʢʦʣʣʘʡʜʝʨʳ. ʆʩʪʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, Õ
+
Õ
ī
-ʢʦʣʣʘʡʜʝʨ, ʧʦʢʘ ʪʦʣʴʢʦ ʦʙʩʫʞʜʘʶʪʩʷ. 

ʉʨʝʜʠ ʚʩʝʭ ʪʠʧʦʚ ʢʦʣʣʘʡʜʝʨʦʚ ʦʩʥʦʚʥʳʤʠ ʜʣʷ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʷʚʣʷʶʪʩʷ ʧʨʦʪʦʥ-

ʘʥʪʠʧʨʦʪʦʥʥʳʝ, ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʝ ʠ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʝʨʝʯʠʩʣʝʥʳ 

ʥʠʞʝ. ʆ ʨʘʟʣʠʯʠʷʭ ʤʝʞʜʫ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʤʠ ʠ ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʤʠ ʢʦʣʣʘʡʜʝʨʘʤʠ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʤʠ ʢʦʣʣʘʡʜʝʨʘʤʠ ʩ ʜʨʫʛʦʡ ʩʤ. ʚ ʢʦʥʮʝ ʵʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ï ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʡ, ʦʥ ʫʩʢʦʨʷʝʪ ʜʚʘ ʧʫʯʢʘ ʧʨʦʪʦʥʦʚ ʜʨʫʛ 

ʥʘʚʩʪʨʝʯʫ ʜʨʫʛʫ.
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 ʇʨʦʝʢʪʥʘʷ ʵʥʝʨʛʠʷ ʧʨʦʪʦʥʦʚ ʚ ʢʘʞʜʦʤ ʠʟ ʧʫʯʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 7 ʊʵɺ, ʪʘʢ ʯʪʦ 

ʧʦʣʥʘʷ ʧʨʦʝʢʪʥʘʷ ʵʥʝʨʛʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ï 14 ʊʵɺ. ɺ 2011 ʛʦʜʫ ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ 

ʨʘʙʦʪʘʣ ʥʘ ʧʦʣʦʚʠʥʝ ʵʪʦʡ ʵʥʝʨʛʠʠ, ʪ.ʝ. ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 7 ʊʵɺ, ʘ ʚ 2012 

ʛʦʜʫ ï ʥʘ ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ 8 ʊʵɺ. ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʴʮʦ 

ʜʣʠʥʦʡ 27 ʢʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʪʦʥʳ ʫʩʢʦʨʷʶʪʩʷ ʠ ʫʜʝʨʞʠʚʘʶʪʩʷ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʩʦʟʜʘʚʘʝʤʳʤ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʤʠ ʤʘʛʥʠʪʘʤʠ. ʉʪʦʣʢʥʦʚʝʥʠʷ ʧʨʦʪʦʥʦʚ ʧʨʦʠʩʭʦʜʷʪ ʚ ʯʝʪʳʨʝʭ ʤʝʩʪʘʭ, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʜʝʪʝʢʪʦʨʳ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʝ ʯʘʩʪʠʮʳ, ʨʦʞʜʘʶʱʠʝʩʷ ʚ ʵʪʠʭ ʩʪʦʣʢʥʦʚʝʥʠʷʭ. ɼʚʘ ʠʟ 

ʵʪʠʭ ʜʝʪʝʢʪʦʨʦʚ ï ATLAS ʠ CMS ï ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʵʣʝʤʝʥ-

ʪʘʨʥʳʭ ʯʘʩʪʠʮ ʧʨʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʷʭ, ʘ ʜʚʘ ʜʨʫʛʠʭ ï LHCb ʠ ALICE ï ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʘʩʪʠʮ, 

ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ b-ʢʚʘʨʢʠ, ʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʨʷʯʝʡ ʠ ʧʣʦʪʥʦʡ ʢʚʘʨʢ-ʛʣʶʦʥʥʦʡ 

ʤʘʪʝʨʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʝʜʳʜʫʱʠʝ ʢʦʣʣʘʡʜʝʨʳ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ: 

Spp
ï
S ï ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʚ ʎɽʈʅʝ. ɼʣʠʥʘ ʢʦʣʴʮʘ ï 6,9 ʢʤ, ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ï 630 ɻʵɺ. ʈʘʙʦʪʘʣ ʩ 1981 ʧʦ 1990 ʛʦʜ. 

LEP ï ʢʦʣʴʮʝʚʦʡ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ 

ʩʪʦʣʢʥʦʚʝʥʠʷ 209 ɻʵɺ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʪʦʤ ʞʝ ʪʫʥʥʝʣʝ, ʯʪʦ ʠ ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ. 

ʈʘʙʦʪʘʣ ʩ 1989 ʧʦ 2000 ʛʦʜ. 

SLC ï ʣʠʥʝʡʥʳʡ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʚ SLAC, ʉʐɸ. ʕʥʝʨʛʠʷ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ï 91 ɻʵɺ (ʤʘʩʩʘ Z-ʙʦʟʦʥʘ). ʈʘʙʦʪʘʣ ʩ 1989 ʧʦ 1998 ʛʦʜ. 
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Tevatron ï ʢʦʣʴʮʝʚʦʡ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʚ Fermilab, ʉʐɸ. ɼʣʠʥʘ 

ʢʦʣʴʮʘ 6 ʢʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ï 2 ʊʵɺ. ʈʘʙʦʪʘʣ ʩ 1987 ʧʦ 2011 ʛʦʜ. 

ʉʨʘʚʥʠʚʘʷ ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʝ ʠ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʝ ʢʦʣʣʘʡʜʝʨʳ ʩ ʵʣʝʢʪʨʦʥ-

ʧʦʟʠʪʨʦʥʥʳʤʠ, ʥʫʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʦʪʦʥ ï ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʠʮʘ, ʦʥ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʢʚʘʨʢʠ ʠ 

ʛʣʶʦʥʳ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʢʚʘʨʢʦʚ ʠ ʛʣʶʦʥʦʚ ʥʝʩʝʪ ʣʠʰʴ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʧʨʦʪʦʥʘ. ʇʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ 

ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ, ʥʘʧʨʠʤʝʨ, ʵʥʝʨʛʠʷ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ (ʤʝʞʜʫ ʜʚʫʤʷ 

ʢʚʘʨʢʘʤʠ, ʤʝʞʜʫ ʜʚʫʤʷ ʛʣʶʦʥʘʤʠ ʠʣʠ ʢʚʘʨʢʘ ʩ ʛʣʶʦʥʦʤ) ʟʘʤʝʪʥʦ ʥʠʞʝ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ 

ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʧʨʦʪʦʥʦʚ (14 ʊʵɺ ʧʨʠ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʘʭ). ʀʟ-ʟʘ ʵʪʦʛʦ ʦʙʣʘʩʪʴ ʵʥʝʨʛʠʡ, 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ, ʜʦʩʪʠʛʘʝʪ çʚʩʝʛʦè 2ï4 ʊʵɺ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʫ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʭ ʢʦʣʣʘʡʜʝʨʦʚ 

ʥʝʪ: ʵʣʝʢʪʨʦʥ ï ʵʣʝʤʝʥʪʘʨʥʘʷ ʯʘʩʪʠʮʘ. 

ʇʣʶʩ ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʭ (ʠ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʭ) ʢʦʣʣʘʡʜʝʨʦʚ ʚ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʩ ʫʯʝʪʦʤ 

ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʜʦʩʪʠʯʴ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʩʪʦʣʢʥʦʚʝʥʠʡ ʥʘ ʥʠʭ ʪʝʭʥʠʯʝʩʢʠ ʧʨʦʱʝ, ʯʝʤ ʥʘ 

ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʭ. ɽʩʪʴ ʠ ʤʠʥʫʩ. ʀʟ-ʟʘ ʩʦʩʪʘʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʪʦʥʘ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʢʚʘʨʢʠ ʠ ʛʣʶʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʛʦʨʘʟʜʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʵʣʝʢʪʨʦʥʳ ʩ ʧʦʟʠʪʨʦʥʘʤʠ, 

ʚ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʧʨʦʪʦʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʩʦʙʳʪʠʡ, ʥʝ ʠʤʝʶʱʠʭ ʠʥʪʝʨʝʩʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʠʩʢʘ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ʠʣʠ ʜʨʫʛʠʭ ʥʦʚʳʭ ʯʘʩʪʠʮ ʠ ʷʚʣʝʥʠʡ. ʀʥʪʝʨʝʩʥʳʝ ʞʝ ʩʦʙʳʪʠʷ 

ʚʳʛʣʷʜʷʪ ʚ ʧʨʦʪʦʥʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʙʦʣʝʝ çʛʨʷʟʥʳʤʠè, ʚ ʥʠʭ ʨʦʞʜʘʝʪʩʷ ʤʥʦʛʦ çʧʦʩʪʦʨʦʥʥʠʭè, 

ʥʝʠʥʪʝʨʝʩʥʳʭ ʯʘʩʪʠʮ (ʩʪʦʣʢʥʠʪʝ ʢʠʨʧʠʯ ʩ ʢʠʨʧʠʯʦʤ ʠ ʧʦʧʨʦʙʫʡʪʝ ʫʟʥʘʪʴ, ʥʝʪ ʣʠ ʩʨʝʜʠ ʦʩʢʦʣʢʦʚ 

ʯʝʛʦ-ʥʠʙʫʜʴ ʠʥʪʝʨʝʩʥʦʛʦ). ɺʩʸ ʵʪʦ ʩʦʟʜʘʝʪ çʰʫʤè (ʬʦʥ), ʚʳʜʝʣʠʪʴ ʠʟ ʢʦʪʦʨʦʛʦ ʩʠʛʥʘʣ ʚ ʩʣʫʯʘʝ 

ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʭ ʢʦʣʣʘʡʜʝʨʦʚ ʩʣʦʞʥʝʝ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʠʞʝ ʠ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. ʀʟ-ʟʘ ʵʪʠʭ ʧʣʶʩʦʚïʤʠʥʫʩʦʚ ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʳʝ (ʠ ʧʨʦʪʦʥ-

ʘʥʪʠʧʨʦʪʦʥʥʳʝ) ʢʦʣʣʘʡʜʝʨʳ ʥʘʟʳʚʘʶʪ ʤʘʰʠʥʘʤʠ ʦʪʢʨʳʪʠʡ, ʘ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʝ ï 

ʤʘʰʠʥʘʤʠ ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

 

 

É 2012  ɺ.ɸ. ʈʫʙʘʢʦʚ (ʪʝʢʩʪ) 
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ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʂʘʧʠʮʘ 
1928 ï 2012 

 

 

 

ʀʟʚʝʩʪʥʳʡ ʫʯʝʥʳʡ-ʬʠʟʠʢ ʠ ʧʨʦʧʘʛʘʥʜʠʩʪ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʂʘʧʠʮʘ 

ʨʦʜʠʣʩʷ 14 ʬʝʚʨʘʣʷ 1928 ʛʦʜʘ ʚ ʂʝʤʙʨʠʜʞʝ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ɺ 1935 ʛʦʜʫ ʩʝʤʴʷ ʂʘʧʠʮʳ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʉʉʉʈ, ʠ ʩ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʂʘʧʠʮʘ ʞʠʚʸʪ ʚ ʄʦʩʢʚʝ. ɺ 1949 ʛ. ʦʥ ʦʢʦʥʯʠʣ 

ʄʦʩʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ, ʠ ʪʦʛʜʘ ʞʝ ʥʘʯʘʣ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʈʘʙʦʪʘʣ ʚ ʪʘʢʠʭ 

ʦʙʣʘʩʪʷʭ ʬʠʟʠʢʠ, ʢʘʢ ʩʚʝʨʭʟʚʫʢʦʚʘʷ ʘʵʨʦʜʠʥʘʤʠʢʘ, ʟʝʤʥʦʡ ʤʘʛʥʝʪʠʟʤ, ʧʨʠʢʣʘʜʥʘʷ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ, ʬʠʟʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʉ 1956 ʛʦʜʘ ʧʨʝʧʦʜʘʚʘʣ ʚ ʄʦʩʢʦʚʩʢʦʤ ʬʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ, ʚ 1965 ʛʦʜʫ ʧʦʣʫʯʠʣ ʟʚʘʥʠʝ ʧʨʦʬʝʩʩʦʨʘ. ɹʳʣ ʛʣʘʚʥʳʤ ʥʘʫʯʥʳʤ 

ʩʦʪʨʫʜʥʠʢʦʤ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠʤ. ʇ.ʃ. ʂʘʧʠʮʳ (ʝʛʦ ʦʪʮʘ). 

ɺ 1973 ʛʦʜʫ ʉ.ʇ. ʂʘʧʠʮʘ ʦʧʫʙʣʠʢʦʚʘʣ ʢʥʠʛʫ çɾʠʟʥʴ ʥʘʫʢʠè, ʢʦʪʦʨʘʷ ʧʦʩʣʫʞʠʣʘ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʧʦʷʚʣʝʥʠʶ ʠʟʚʝʩʪʥʦʡ ʪʝʣʝʧʝʨʝʜʘʯʠ çʆʯʝʚʠʜʥʦʝ ï ʥʝʚʝʨʦʷʪʥʦʝè, ʢʦʪʦʨʫʶ 

ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʚʝʣ (ʩ ʧʝʨʝʨʳʚʦʤ ʧʦ ʚʠʥʝ ʊɺ) ʜʦ ʧʦʩʣʝʜʥʠʭ ʜʥʝʡ ʞʠʟʥʠ. ʈʘʟʨʘʙʦʪʘʣ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʯʝʨʪʦʡ ʝʛʦ ʥʘʫʯʥʦʛʦ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʙʳʣʦ ʥʝ ʧʦʣʫʯʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʥʘʫʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʩʪʨʝʤʣʝʥʠʝ ʩʦʟʜʘʪʴ ʠ ʜʦʥʝʩʪʠ ʜʦ ʩʣʫʰʘʪʝʣʝʡ, ʟʨʠʪʝʣʝʡ ʠ ʯʠʪʘʪʝʣʝʡ ʮʝʣʦʩʪʥʫʶ 

ʥʘʫʯʥʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ. ɼʣʷ ʥʘʰʝʡ ʤʦʣʦʜʸʞʠ ʦʥ ʜʝʣʘʣ ʪʫ ʞʝ ʙʣʘʛʦʨʦʜʥʫʶ ʨʘʙʦʪʫ, ʯʪʦ ʠ ɾʶʣʴ 

ɺʝʨʥ, ʠ ʂʘʤʠʣʣ ʌʣʘʤʤʘʨʠʦʥ ʚ ʩʚʦʸ ʚʨʝʤ ̫ʜʦʩʪʫʧʥʳʤʠ ʪʦʛʜʘ ʩʧʦʩʦʙʘʤʠ. ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʙʳʣ 

ʯʣʝʥʦʤ ʂʦʤʠʩʩʠʠ ʈɸʅ ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʯʣʝʥʦʤ ʨʝʜʢʦʣʣʝʛʠʠ ɹʶʣʣʝʪʝʥʷ çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè. ʋʤʝʨ ʚ ʄʦʩʢʚʝ 14 ʘʚʛʫʩʪʘ 2012 ʛʦʜʘ. 

 

* * *  
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ʇʦʣʠʱʫʢ ʈ.ʌ. ʇʘʤʷʪʠ ʉʝʨʛʝʷ ʇʝʪʨʦʚʠʯʘ ʂʘʧʠʮʳ 

 

ʄʳʩʣʠʪʝʣʴ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʂʘʧʠʮʘ ʩʢʦʥʯʘʣʩʷ ʚ ʄʦʩʢʚʝ 14 ʘʚʛʫʩʪʘ 2012 

ʛʦʜʘ ʚ ʚʦʟʨʘʩʪʝ ʚʦʩʴʤʠʜʝʩʷʪʠ ʯʝʪʳʨʸʭ ʩ ʧʦʣʦʚʠʥʦʡ ʣʝʪ. ʈʦʩʩʠʡʩʢʘʷ ʠ ʤʠʨʦʚʘʷ ʥʘʫʢʘ ʧʦʪʝʨʷʣʘ ʚ 

ʝʛʦ ʣʠʮʝ ʩʚʦʝʛʦ ʤʦʱʥʦʛʦ ʟʘʱʠʪʥʠʢʘ. ʂʘʢ ʫʯʸʥʳʡ ʠ ʯʣʝʥ ʂʦʤʠʩʩʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʧʦ 

ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʥ ʪʷʞʝʣʦ ʧʝʨʝʞʠʚʘʣ ʫʧʘʜʦʢ 

ʧʨʝʩʪʠʞʘ ʥʘʫʢʠ ʚ ʩʚʦʸʤ ʆʪʝʯʝʩʪʚʝ. ʕʪʦʪ ʫʧʘʜʦʢ ʩʚʷʟʘʥ, ʢʘʢ ʦʥ ʛʦʚʦʨʠʣ, ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʩʧʘʜʦʤ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩʦ ʩʤʝʥʦʡ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʨʦʜʘ. ʆʪʩʶʜʘ, ʢʘʢ ʦʥ ʩʢʘʟʘʣ, ʨʘʩʪʝʨʷʥʥʦʩʪʴ ʚ ʫʤʘʭ ʚ ʥʘʰʝ ʧʝʨʝʭʦʜʥʦʝ ʚʨʝʤʷ. 

ʇʨʠʚʦʜʷ ʧʨʠʤʝʨ ʫʧʘʜʢʘ ʥʘʫʢʠ ʚ ɻʝʨʤʘʥʠʠ ʧʦʩʣʝ ʧʨʠʭʦʜʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʭʦʜʘ ʛʝʨʤʘʥʩʢʦʛʦ 

ʬʘʰʠʟʤʘ, ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʢʦʥʩʪʘʪʠʨʦʚʘʣ, ʯʪʦ ʜʣʷ ʚʦʟʨʦʞʜʝʥʠʷ ʥʘʫʢʠ ʚ ʩʪʨʘʥʝ ʧʦʪʨʝʙʫʝʪʩʷ 50ï

100 ʣʝʪ. ʂʦʛʜʘ ʝʛʦ ʦʜʠʥ ʥʘʰ ʤʠʥʠʩʪʝʨʩʢʠʡ ʯʠʥʦʚʥʠʢ ʩʧʨʘʰʠʚʘʣ, ʩʢʦʣʴʢʦ ʞʝ ʥʫʞʥʦ ʧʣʘʪʠʪʴ 

ʫʯʸʥʳʤ ʟʘ ʠʭ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʦʪʚʝʪʠʣ: ʉʪʦʣʴʢʦ ʞʝ, ʩʢʦʣʴʢʦ ʩʝʡʯʘʩ, 

ʪʦʣʴʢʦ ʥʝ ʚ ʨʫʙʣʷʭ, ʘ ʚ ʜʦʣʣʘʨʘʭ. ʀ ʵʪʦ ï ʥʝ ʰʫʪʦʯʥʦʝ ʧʨʝʫʚʝʣʠʯʝʥʠʝ: ʠʤʝʥʥʦ ʥʘʩʪʦʣʴʢʦ 

ʨʘʟʣʠʯʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʩʪʠʧʝʥʜʠʷ ʘʩʧʠʨʘʥʪʦʚ ʚ ʈʦʩʩʠʠ ʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʧʦʥʠʤʘʶʪ, ʯʪʦ 

ʫʧʦʨ ʥʘ ʥʘʫʢʫ ï ʥʝʦʙʭʦʜʠʤʦʝ (ʭʦʪʴ ʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ) ʫʩʣʦʚʠʝ ʜʦʩʪʦʡʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʩʪʦʡʥʦʡ 

ʫʚʘʞʝʥʠʷ ʩʪʨʘʥʳ. 

ʆʜʥʘʞʜʳ ʚ ʙʝʩʝʜʝ ʩʦ ʤʥʦʡ ʉ.ʇ. ʛʦʚʦʨʠʣ, ʯʪʦ ʢʘʢ ʚ ʧʨʝʩʪʫʧʥʦʤ ʤʠʨʝ ʤʝʣʢʠʝ ʧʨʝʩʪʫʧʥʠʢʠ 

ʚʥʘʯʘʣʝ ʢʦʥʢʫʨʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʪʝʤ ʜʨʫʛ ʜʨʫʛʘ ʥʝʩʢʦʣʴʢʦ ʥʝʡʪʨʘʣʠʟʫʶʪ, ʘ ʧʦʪʦʤ ʤʝʣʢʘʷ 

ʧʨʝʩʪʫʧʥʦʩʪʴ ʚʳʨʘʩʪʘʝʪ ʚ ʙʦʣʴʰʫʶ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʧʨʝʩʪʫʧʥʦʩʪʴ, ʪʘʢ ʠ ʣʞʝʫʯʸʥʳʝ ʚʥʘʯʘʣʝ 

ʥʝʩʢʦʣʴʢʦ ʥʝʡʪʨʘʣʠʟʫʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠʭ ʥʝʩʦʚʤʝʩʪʠʤʳʤʠ ʧʩʝʚʜʦʥʘʫʯʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ, ʘ ʧʦʪʦʤ 

ʨʘʟʨʦʟʥʝʥʥʘʷ ʣʞʝʥʘʫʢʘ ʚʳʨʘʩʪʘʝʪ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʣʞʝʥʘʫʢʠ, ʫʛʨʦʞʘʶʱʫʶ ʠʥʪʝʣʣʝʢʪʫ 

ʩʚʦʝʛʦ ʥʘʨʦʜʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʦʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʚ ʦʜʥʦʤ ʠʥʪʝʨʚʴʶ ʫʪʚʝʨʞʜʘʣ: ʊʦʨʤʦʞʝʥʠʷ ʧʦʢʘ ʥʝ ʚʠʜʥʦ. ʉ ʪʝʭ ʧʦʨ, ʢʘʢ 

ʷ ʩʪʘʣ ʟʘʥʠʤʘʪʴʩʷ ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ ʥʘʫʢʠ, ʧʨʦʙʣʝʤʘ ʩʪʘʣʘ ʝʱʸ ʦʩʪʨʝʝ. ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʘʩʪʨʦʣʦʛʦʚ ʠ ʰʘʨʣʘʪʘʥʦʚ ʩʪʘʣʘ ʙʦʣʝʝ ʰʠʨʦʢʦʡ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ. 

ʆʙʲʸʤʳ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʱʘʶʪʩʷ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʩʨʘʚʥʠʤʳ ʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʥʘʫʢʠ ʚ 

ʮʝʣʦʤ. ʆʪʥʦʰʝʥʠʝ ʢ ʥʘʫʢʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʥʘʧʦʤʠʥʘʝʪ ʤʥʝ ʘʥʝʢʜʦʪ ʧʨʦ ʣʦʰʘʜʴ ʠ ʮʳʛʘʥʘ, 

ʢʦʪʦʨʳʡ ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʩʪʘʣ ʜʘʚʘʪʴ ʝʡ ʚʜʚʦʝ ʤʝʥʴʰʝ ʦʚʩʘ ï ʠ ʥʠʯʝʛʦ, ʭʦʜʠʪ. ʊʦʛʜʘ ʦʥ 

ʩʦʢʨʘʪʠʣ ʧʘʸʢ ʝʱʸ ʚʜʚʦʝ ï ʦʧʷʪʴ ʞʠʚʘ. ʎʳʛʘʥ ʩʥʦʚʘ ʫʨʝʟʘʣ ʢʦʣʠʯʝʩʪʚʦ ʦʚʩʘ. ʅʘʢʦʥʝʮ ʣʦʰʘʜʴ 

ʩʜʦʭʣʘ. ʊʘʢ ʠ ʥʘʫʢʘ. ʅʝʣʴʟʷ ʞʝ ʪʘʢ ʜʦʣʛʦ ʠʩʧʳʪʳʚʘʪʴ ʝʸ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ! ɼʦʙʘʚʠʤ: ʜʦʭʣʘʷ 

ʣʦʰʘʜʴ ï ʧʠʨʰʝʩʪʚʦ ʜʣʷ ʪʨʫʧʥʳʭ ʯʝʨʚʝʡ, ʠ ʜʝʛʨʘʜʘʮʠʷ ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ ï ʧʨʘʟʜʥʠʢ ʜʣʷ 

ʪʨʫʧʥʳʭ ʯʝʨʚʝʡ ʢʫʣʴʪʫʨʳ. ɺ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʷʭ ʚ ʠʥʪʝʨʥʝʪʝ ʂʦʤʠʩʩʠʶ ʈɸʅ ʧʦ 

ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʥʝʢʦʪʦʨʳʝ ʥʝʚʝʞʜʳ ʧʳʪʘʶʪʩʷ ʧʨʠʨʘʚʥʷʪʴ ʢ ʥʦʚʦʡ ʠʥʢʚʠʟʠʮʠʠ, ʭʦʪʷ 

ʂʦʤʠʩʩʠʷ ʙʦʨʝʪʩʷ ʩ ʣʞʝʥʘʫʢʦʡ, ʘ ʥʝ ʩ ʝʸ ʥʦʩʠʪʝʣʷʤʠ (ʪʫʪ ʚ ʩʣʫʯʘʝ ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʪʳʯʝʢ 

ʚʤʝʰʠʚʘʶʪʩʷ ʩʫʜʳ), ʠ ʦʧʠʨʘʝʪʩʷ ʥʘʫʢʘ ʥʝ ʥʘ ʘʚʪʦʨʠʪʝʪʳ, ʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʠʣʫ ʬʘʢʪʦʚ. ʂ 

ʧʨʠʤʝʨʫ, ʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠ ʙʝʟʫʩʧʝʰʥʦ ʧʨʝʜʣʘʛʘʣ ɸʣʘʥʫ ʏʫʤʘʢʫ ʧʨʠʥʝʩʪʠ ʝʛʦ çʟʘʨʷʞʝʥʥʫʶè 

ʚʦʜʫ ʢ ʥʘʤ ʚ ʌʀɸʅ, ʯʪʦʙʳ ʩʘʤʠ ʧʨʠʙʦʨʳ ʜʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʨʷʜʦʚ, 

ʷʢʦʙʳ ʧʝʨʝʜʘʚʘʝʤʳʭ ʚʦʜʝ ʧʘʩʩʘʤʠ ʯʝʨʝʟ ʪʝʣʝʚʠʟʦʨ. ʅʘʫʢʘ ʮʝʥʦʡ ʚʝʣʠʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʫʩʠʣʠʡ ʜʦʙʳʣʘ ʪʚʸʨʜʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʳ ʤʠʨʦʫʩʪʨʦʡʩʪʚʘ (ʪʠʧʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʝʯʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ, ʦʪʩʫʪʩʪʚʠʷ ʪʦʥʢʦʡ ʤʘʪʝʨʠʠ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ï ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʧʨʠʟʥʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʠ ʪʘʢ ʜʘʣʝʝ), ʥʦ ʣʶʜʠ ʶʥʦʛʦ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʪʷʥʫʪ ʦʙʳʚʘʪʝʣʷ ʚ ʛʣʫʙʦʢʠʝ ʪʳʣʳ ʥʘʫʢʠ. 

ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʨʦʜʠʣʩʷ ʚ ʂʝʤʙʨʠʜʞʝ (ɸʥʛʣʠʷ) 14 ʬʝʚʨʘʣʷ 1928 ʛʦʜʘ. ɺʩʝʤ ʠʟʚʝʩʪʥʦ ʠʤʷ 

ʝʛʦ ʚʝʣʠʢʦʛʦ ʦʪʮʘ ʇʝʪʨʘ ʃʝʦʥʠʜʦʚʠʯʘ ʂʘʧʠʮʳ ʠ ʚʝʣʠʢʦʛʦ ʜʝʜʘ ʧʦ ʤʘʪʝʨʠ ɸʣʝʢʩʝʷ ʅʠʢʦʣʘʝʚʠʯʘ 

ʂʨʳʣʦʚʘ. ʂʨʸʩʪʥʳʤ ʦʪʮʦʤ ʉʝʨʛʝʷ ʇʝʪʨʦʚʠʯʘ ʩʪʘʣ ʚʝʣʠʢʠʡ ʬʠʟʠʦʣʦʛ ʀʚʘʥ ʇʝʪʨʦʚʠʯ ʇʘʚʣʦʚ. ʇʨʠ 

ʵʪʦʤ ʧʨʦ ʩʝʙʷ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʛʦʚʦʨʠʣ: ʷ ï ʧʨʘʚʦʩʣʘʚʥʳʡ ʨʫʩʩʢʠʡ ʘʪʝʠʩʪ. ʀ ʚ ʵʪʦʤ ï ʚʩʷ 

ʰʠʨʦʪʘ ʥʘʪʫʨʳ ʵʪʦʛʦ ʯʝʣʦʚʝʢʘ ʢʘʢ ʧʨʦʩʚʝʱʸʥʥʦʛʦ ʘʪʝʠʩʪʘ ʠ ʤʳʩʣʠʪʝʣʷ. ʆʥ ʧʦʥʠʤʘʣ, ʯʪʦ ʤʠʨ 

ʠʩʪʠʥʳ, ʚ ʢʦʪʦʨʦʤ ʞʠʚʸʪ ʥʘʫʢʘ, ʰʠʨʝ ʤʠʨʘ ʤʥʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʞʠʚʫʪ ʨʝʣʠʛʠʠ, ʧʦʣʠʪʠʢʘ ʠ 

ʦʙʳʜʝʥʥʦʝ ʩʦʟʥʘʥʠʝ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʵʧʦʭʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʠʨʦʚʳʭ ʨʝʣʠʛʠʡ ʯʝʣʦʚʝʯʝʩʪʚʦ 

ʧʝʨʝʞʠʣʦ ʥʦʚʫʶ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʫʶ ʨʘʟʚʠʣʢʫ: ʦʜʥʠ ʣʶʜʠ ʧʝʨʝʥʝʩʣʠ ʘʢʮʝʥʪ ʥʘ ʦʢʝʘʥʠʯʝʩʢʦʝ 
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ʯʫʚʩʪʚʦ ʝʜʠʥʝʥʠʷ ʚʩʝʛʦ ʩʦ ʚʩʝʤ ʠ ʥʘ ʣʦʞʥʦʩʪʴ ʯʣʝʥʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ ʥʘ ʩʫʙʲʝʢʪ ʠ ʦʙʲʝʢʪ, ʥʘ 

ʪʚʦʨʮʘ ʠ ʪʚʦʨʝʥʠʝ (ʙʫʜʜʠʟʤ), ʜʨʫʛʠʝ ʞʝ ʧʝʨʝʥʝʩʣʠ ʘʢʮʝʥʪ ʥʘ ʪʚʦʨʯʝʩʪʚʦ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ 

ʩʚʦʡʩʪʚʦ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʠ ʘʙʩʦʣʶʪʠʟʠʨʦʚʘʣʠ ʪʚʦʨʯʝʩʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʦʙʨʘʟʝ 

ʪʚʦʨʮʘ ʚʩʝʛʦ ʩʫʱʝʛʦ (ʪʝʠʟʤ). ʍʦʪʷ ʫ ʢʘʞʜʦʛʦ ʚʝʨʫʶʱʝʛʦ ʝʩʪʴ ʢʘʢʘʷ-ʪʦ ʩʚʦʷ ʧʨʘʚʜʘ, ʫʥʠʚʝʨʩʘʣʴ-

ʥʘʷ ʧʨʦʮʝʩʩʠʚʥʘʷ ʠʩʪʠʥʘ ʜʣʷ ʚʩʝʭ ʦʜʥʘ, ʠ ʫʯʸʥʦʤʫ ʣʫʯʰʝ ʥʝ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʚʝʨʦʚʘʥʠʷʤʠ, ʥʦ ʠʜʪʠ ʜʘʣʴʰʝ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʢʫʣʴʪʫʨʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚʩʶ 

ʜʫʭʦʚʥʫʶ ʠʩʪʦʨʠʶ ʯʝʣʦʚʝʯʝʩʪʚʘ ʢʘʢ ʝʜʠʥʳʡ ʚʝʪʚʷʱʠʡʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʧʨʦʮʝʩʩ. ɼʝʪʠ 

ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʚʝʨʫ ʚ ʚʦʣʰʝʙʥʳʝ ʩʢʘʟʢʠ, ʫ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ï ʩʚʦʠ ʚʟʨʦʩʣʳʝ ʩʢʘʟʢʠ, ʥʦ ʧʦʪʦʤ 

ʜʦʣʞʥʦ ʧʨʠʭʦʜʠʪʴ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʩʢʘʟʢʘ ï ʣʦʞʴ, ʜʘ ʚ ʥʝʡ ʥʘʤʸʢ, ʜʦʙʨʳʤ ʤʦʣʦʜʮʘʤ ʫʨʦʢ. 

ʅʘʫʯʥʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ, ʩʦʝʜʠʥʷʶʱʘʷ ʦʪʜʝʣʴʥʳʝ ʮʚʝʪʘ ʨʘʜʫʛʠ ʦʪʜʝʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʦ ʤʠʨʝ ʚ ʝʜʠʥʳʡ ʩʧʝʢʪʨ, ʠʥʪʝʨʝʩʥʝʝ ʣʶʙʦʡ ʩʢʘʟʢʠ. ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʫʣʦʚʠʣ ʚʝʣʠʯʠʝ ʫʥʠʚʝʨʩʘʣʴ-

ʥʦʛʦ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʠʤʘʥʠʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʂʦʥʝʯʥʦ, ʥʝ ʝʜʠʥʦʡ ʥʘʫʢʦʡ ʞʠʚ ʯʝʣʦʚʝʢ 

ï ʚʥʘʯʘʣʝ ʦʥ ʧʨʦʩʪʦ ʞʠʚ ʠ ʚʥʘʯʘʣʝ ʧʦ-ʜʝʪʩʢʠ ʥʫʞʜʘʝʪʩʷ ʚ ʯʫʜʝʩʘʭ. ʅʦ ʜʣʷ ʉʝʨʛʝʷ ʂʘʧʠʮʳ, ʢʘʢ ʦʥ 

ʛʦʚʦʨʠʣ, ʛʣʘʚʥʦʝ ʯʫʜʦ ï ʪʦ, ʯʪʦ ʤʳ ʞʠʚʸʤ. ʉʘʤʘ ʥʘʰʘ ʞʠʟʥʴ ï ʵʪʦ, ʢʦʥʝʯʥʦ, ʙʦʣʴʰʦʝ ʯʫʜʦ. 

ʈʦʞʜʝʥʠʝ ʨʝʙʸʥʢʘ ʠ ʪʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʠʤ ʥʘ ʥʘʰʠʭ ʛʣʘʟʘʭ, ʢʦʛʜʘ ʦʥ ʟʘ ʧʦʣʪʦʨʘïʜʚʘ ʛʦʜʘ 

ʜʦʩʪʠʛʘʝʪ ʪʘʢʦʛʦ ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ, ï ʵʪʦ ʪʦʞʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʝʨʦʷʪʥʦ, ʭʦʪʷ 

ʦʯʝʚʠʜʥʦ! 

ʆʪʝʮ ʉʝʨʛʝʷ ʇʝʪʨʦʚʠʯʘ ʧʨʠʝʭʘʣ ʚ ɸʥʛʣʠʶ ʚ 1921 ʛʦʜʫ ʚʤʝʩʪʝ ʩ ʂʨʳʣʦʚʳʤ, ʀʦʬʬʝ ʠ 

ʜʨʫʛʠʤʠ ʫʯʸʥʳʤʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʩʚʷʟʝʡ ʩ ʝʚʨʦʧʝʡʩʢʦʡ ʥʘʫʢʦʡ. 

ʕʪʦ ʙʳʣʠ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʘ ʥʝ ʬʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ: ʠʟʚʝʩʪʥʳʡ çʬʠʣʦʩʦʬʩʢʠʡ ʧʘʨʦʭʦʜè ʚʳʚʝʟ 

ʨʦʩʩʠʡʩʢʠʭ ʬʠʣʦʩʦʬʦʚ ʥʘ ɿʘʧʘʜ ʛʦʜʦʤ ʧʦʟʞʝ ʩʦʚʩʝʤ ʩ ʠʥʳʤʠ ʮʝʣʷʤʠ. ʇʸʪʨ ʃʝʦʥʠʜʦʚʠʯ ʂʘʧʠʮʘ 

ʩ ʩʝʤʴʸʡ ʚʝʨʥʫʣʩʷ ʚ ʉʉʉʈ ʚ 1935 ʛʦʜʫ. ɺ 1949 ʛʦʜʫ ʉʝʨʛʝʡ ʂʘʧʠʮʘ ʦʢʦʥʯʠʣ ʄʦʩʢʦʚʩʢʠʡ 

ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ, ʚ 33 ʛʦʜʘ ʩʪʘʣ ʜʦʢʪʦʨʦʤ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʘʙʦʪʘʣ ʚ ʎɸɻʀ 

(ʦʪʢʫʜʘ ʙʳʣ ʫʚʦʣʝʥ ʠʟ-ʟʘ ʦʧʘʣʳ ʩʚʦʝʛʦ ʦʪʮʘ), ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʢʠ ɿʝʤʣʠ, ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ, ʩ 1965 ʛʦʜʘ 35 ʣʝʪ ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ ʄʦʩʢʦʚʩʢʦʛʦ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ. ʆʥ ʟʘʥʠʤʘʣʩʷ ʟʘʜʘʯʘʤʠ ʧʨʠʢʣʘʜʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʘʵʨʦʜʠʥʘʤʠʢʠ, 

ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ. ɽʛʦ ʩʝʨʴʸʟʥʳʤ ʥʘʫʯʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʦʪʢʨʳʪʠʠ ʟʘʢʦʥʘ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʟʝʤʥʦʛʦ ʥʘʩʝʣʝʥʠʷ.
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 ʇʝʨʝʞʠʚʘʝʤʘʷ ʩʝʛʦʜʥʷ ʈʦʩʩʠʝʡ ʜʨʘʤʘ ʝʸ ʠʩʪʦʨʠʠ 

ʝʩʪʴ ʦʜʠʥ ʠʟ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʀ ʜʝʣʦ 

ʟʜʝʩʴ ʢʘʢ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʧʨʝʜʝʣʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʪʘʢ ʠ ʚ ʧʨʠʙʣʠʞʝʥʠʠ, 

ʜʦʙʘʚʠʤ (ʵʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʦʯʢʘ ʟʨʝʥʠʷ ɸʥʘʪʦʣʠʷ ɺʘʩʩʝʨʤʘʥʘ), ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ ʨʦʩʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʤ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚ: ʵʪʦʪ ʨʦʩʪ ʫʞʝ ʯʝʨʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʫʯʸʪʘ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʢ ʧʣʘʥʦʚʦʡ ʩʠʩʪʝʤʝ ï 

ʠʟʤʝʥʠʪʩʷ ʘʪʪʨʘʢʪʦʨ ʵʚʦʣʶʮʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʢʘʢ ʩʦʮʠʘʣʴʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʀʩʪʦʨʠʷ 

ʚʳʥʘʰʠʚʘʝʪ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʠ ʜʘʞʝ ʩʘʤʠ ʥʳʥʝʰʥʠʝ ʩʫʝʚʝʨʠʷ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʩʯʠʪʘʣ 

ʩʠʤʧʪʦʤʦʤ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟʜʝʨʞʢʦʡ ʝʛʦ ʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʉʨʝʜʠ ʧʫʙʣʠʢʘʮʠʡ ʉʝʨʛʝʷ ʂʘʧʠʮʳ ʦʪʤʝʪʠʤ ʝʛʦ ʚʝʣʠʢʦʣʝʧʥʫʶ ʢʥʠʛʫ çɾʠʟʥʴ ʥʘʫʢʠè. 

ʇʝʨʚʦʝ ʠʟʜʘʥʠʝ 1973 ʛʦʜʘ ʙʳʣʦ ʜʦʧʦʣʥʝʥʦ ʝʛʦ ʚʪʦʨʳʤ, ʧʝʨʝʨʘʙʦʪʘʥʥʳʤ ʠ ʜʦʧʦʣʥʝʥʥʳʤ 

ʠʟʜʘʥʠʝʤ, ʚʳʧʫʱʝʥʥʳʤ ʠʟʜʘʪʝʣʴʩʢʠʤ ʜʦʤʦʤ ʊʆʅʏʋ ʚ 2008 ʛʦʜʫ (592 ʩʪʨʘʥʠʮʳ, ʪʠʨʘʞ 1000 

ʵʢʟʝʤʧʣʷʨʦʚ). ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʦʪʦʙʨʘʣ ʚʩʪʫʧʠʪʝʣʴʥʳʝ ʩʪʘʪʴʠ ʦʢʦʣʦ ʩʦʪʥʠ ʢʣʘʩʩʠʢʦʚ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ (ʦʪ ʂʦʧʝʨʥʠʢʘ ʜʦ ʃʘʥʜʘʫ) ʢ ʠʭ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʪʨʫʜʘʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʙʠʦʛʨʘʬʠʠ ʫʯʸʥʳʭ. ʇʨʝʜʠʩʣʦʚʠʷ ʧʦʪʦʤʫ ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ ʉ.ʇ., ʯʪʦ ʠʤʝʥʥʦ 

ʪʘʤ ʢʣʘʩʩʠʢʠ ʥʘʫʢʠ ʦʙʨʘʱʘʣʠʩʴ ʢ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʯʠʪʘʪʝʣʝʡ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʮʝʣʠ, ʟʥʘʯʝʥʠʷ ʠ 

ʤʝʪʦʜʘ ʠʭ ʨʘʙʦʪ. ʂʘʢ ʛʦʚʦʨʠʪ ʉ.ʇ., ʠʤʝʥʥʦ ʵʪʦʪ ʪʝʢʩʪ, ʥʘʧʠʩʘʥʥʳʡ ʦʜʥʠʤ ʜʚʠʞʝʥʠʝʤ ʜʫʰʠ, 

ʪʦʯʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜʘʸʪ ʤʳʩʣʠ ʠ ʯʫʚʩʪʚʘ ʘʚʪʦʨʘ ʚ ʤʦʤʝʥʪ ʥʘʠʚʳʩʰʝʛʦ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʜʲʸʤʘ. ɽʩʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʪʨʘʢʪʘʪʳ ʥʘʧʠʩʘʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʢ ʛʦʚʦʨʠʣ ɻʝʨʮʝʥ, 

ʧʪʠʯʴʠʤ ʷʟʳʢʦʤ, ʥʝʚʝʜʦʤʳʤ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʘʤ ʷʟʳʢʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʪʝʨʤʠʥʦʚ, ʪʦ 

ʚʩʪʫʧʣʝʥʠʷ ʥʘʧʠʩʘʥʳ ʷʟʳʢʦʤ ʦʙʳʯʥʳʤ. ʀ ʦʥʠ ʧʝʨʝʜʘʶʪ ʩʘʤ ʚʝʣʠʢʠʡ ʜʫʭ ʥʘʫʢʠ ʠ ʥʘʫʯʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ. ʅʝ ʩʣʫʯʘʡʥʦ ʦʯʘʨʦʚʘʥʠʝ ʜʫʭʦʤ ʥʘʫʢʠ ʧʨʠʚʝʣʦ ʉʝʨʛʝʷ ʂʘʧʠʮʫ ʢ ʞʝʣʘʥʠʶ ʧʦʜʝʣʠʪʴʩʷ 

ʩʚʦʠʤ ʚʦʩʪʦʨʛʦʤ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʥʘ ʧʫʪʠ ʥʘʫʯʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ. 

ʉʠʤʚʦʣʦʤ ʥʘʫʯʥʦʛʦ ʧʨʦʩʚʝʪʠʪʝʣʴʩʪʚʘ ʠ ʩʘʤʦʡ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʩʪʘʣʘ ʘʚʪʦʨʩʢʘʷ 

ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʧʝʨʝʜʘʯʘ çʆʯʝʚʠʜʥʦʝ ï ʥʝʚʝʨʦʷʪʥʦʝè, ʢʦʪʦʨʫʶ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʚʸʣ ʩ 1973 ʛʦʜʘ. 

ɺ 1991 ʛʦʜʫ ʩ ʨʘʩʧʘʜʦʤ ʉʉʉʈ ʧʨʝʨʚʘʣʘʩʴ ʥʘ ʚʨʝʤʷ ʠ ʵʪʘ ʧʝʨʝʜʘʯʘ: ʥʘʩʪʫʧʠʣ ʢʨʠʟʠʩ ʨʦʩʩʠʡʩʢʦʡ 
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 ʊʦʯʥʝʝ, ʚ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘʙʣʶʜʘʝʤʦʡ ʫʩʨʝʜʥʝʥʥʦʡ ʢʨʠʚʦʡ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʝʡ. ɺ ʢʘʢʦʡ ʤʝʨʝ ʵʪʘ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʚʝʨʥʘ ʜʣʷ ʙʦʣʴʰʠʭ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ, ï ʥʝʠʟʚʝʩʪʥʦ, ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʜʣʷ ʪʘʢʠʭ ʢʨʠʚʳʭ ʭʘʨʘʢʪʝʨʥʳ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʮʠʢʣʳ (ʧʨʠʤ. ʈʝʜʢʦʣʣʝʛʠʠ). 
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ʥʘʫʢʠ ʠ ʩʦʟʥʘʥʠʷ ʯʘʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʨʦʜʘ, ʦʧʫʩʪʠʚʰʝʛʦʩʷ ʥʘ ʜʦʢʦʤʤʫʥʠʩʪʠʯʝʩʢʠʡ ʠ ʜʦʭʨʠʩʪʠ-

ʘʥʩʢʠʡ ʫʨʦʚʝʥʴ. ɺ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦʨʚʘʣʠʩʴ ʢʦʣʜʫʥʳ, ʤʘʛʠ ʠ ʧʨʦʯʘʷ ʙʝʟʜʫʭʦʚ-

ʥʘʷ ʤʠʩʪʠʢʘ (ʚʩʧʦʤʥʠʤ ʂʘʰʧʠʨʦʚʩʢʦʛʦ, ʏʫʤʘʢʘ ʠ ʠʤ ʧʦʜʦʙʥʳʭ). ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʧʣʘʯʠʚʘʪʴʩʷ ʜʦʩʪʦʡʥʳʤ ʣʶʜʷʤ ʨʘʟʣʠʯʥʳʭ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʨʘʜʠ ʜʫʭʦʚʥʦʛʦ 

ʚʦʟʨʦʞʜʝʥʠʷ ʈʦʩʩʠʠ. 

ɼʦʩʪʦʠʥʩʪʚʦ ʠ ʠʥʪʝʣʣʠʛʝʥʪʥʦʩʪʴ ʉʝʨʛʝʷ ʂʘʧʠʮʳ ʧʫʙʣʠʯʥʦ ʚʳʨʘʞʘʣʠ ʠ ʫʯʸʥʳʝ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠʤʝʥʠ ʇ.ʃ. ʂʘʧʠʮʳ ɸʣʝʢʩʘʥʜʨ ɸʥʜʨʝʝʚ 

ʛʦʚʦʨʠʣ ʦ ʧʝʨʝʜʘʯʝ ʉʝʨʛʝʶ ʂʘʧʠʮʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ ʠʥʪʝʣʣʠʛʝʥʪʥʦʩʪʠ ʦʪ ʝʛʦ ʦʪʮʘ, ʭʦʪʷ ʜʝʣʦ, 

ʢʦʥʝʯʥʦ, ʥʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ, ʥʦ ʚ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʤ ʢʦʜʝ, ʪʦ ʝʩʪʴ ʚ ʚʦʩʧʠʪʘʥʠʠ), 

ʠ ʜʝʷʪʝʣʠ ʠʩʢʫʩʩʪʚʘ (ʜʠʨʝʢʪʦʨ ʇʫʰʢʠʥʩʢʦʛʦ ʤʫʟʝʷ ʀʨʠʥʘ ɸʥʪʦʥʦʚʘ, ʙʘʣʝʨʠʥʘ ʄʘʡʷ ʇʣʠʩʝʮʢʘʷ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ), ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʠ. ʗ ʧʦʤʥʶ, ʢʘʢ ʀʥʪʝʣʣʠʛʝʥʪ ʩ ʙʦʣʴʰʦʡ ʙʫʢʚʳ ʉʝʨʛʝʡ 

ʇʝʪʨʦʚʠʯ ʦʪʤʝʪʠʣ ʠʥʪʝʣʣʠʛʝʥʪʥʦʩʪʴ ʟʥʘʤʝʥʠʪʦʛʦ ʣʸʪʯʠʢʘ ɸʣʝʢʩʘʥʜʨʘ ɺʘʩʠʣʴʝʚʠʯʘ ɹʝʣʷʢʦʚʘ 

(1897ï1982) ʥʘ ʝʛʦ ʧʦʤʠʥʢʘʭ (ʩʘʤ ʷ ʧʦʟʥʘʢʦʤʠʣʩʷ ʫ ʩʚʦʝʛʦ ʜʷʜʠ ɸ.ɺ. ʩ ʝʛʦ ʛʦʩʪʝʤ ʉ.ʇ. ʚ 1957 

ʛʦʜʫ), ʦʪʤʝʯʘʷ ʚ ʥʸʤ ʩʦʯʝʪʘʥʠʝ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʥʪʝʣʣʠʛʝʥʪʥʦʛʦ ʠ ʚʦʝʥʥʦʛʦ 

(ɸ.ɺ. ʙʳʣ ʛʝʥʝʨʘʣ-ʣʝʡʪʝʥʘʥʪʦʤ ʘʚʠʘʮʠʠ). ʅʦ ʪʫʪ ʚʥʫʢ ʉʪʘʣʠʥʘ ɽʚʛʝʥʠʡ ʗʢʦʚʣʝʚʠʯ ɼʞʫʛʘʰʚʠʣʠ 

ʚʦʟʨʘʟʠʣ: ʄʳ, ʚʦʝʥʥʳʝ, ʚʘʤ ɹʝʣʷʢʦʚʘ ʥʝ ʦʪʜʘʜʠʤ, ʘ ʜʣʷ ʚʦʝʥʥʦʛʦ ʛʣʘʚʥʦʝ ï ʫʙʠʚʘʪʴ! ɺ ʵʪʦʡ 

çʧʨʘʚʜʝè ʥʝʪ ʛʣʘʚʥʦʡ ʧʨʘʚʜʳ: ʥʘʰʠ ʟʘʱʠʪʥʠʢʠ ʰʣʠ ʚʦʝʚʘʪʴ ʩ ʫʙʠʡʮʘʤʠ ʠ ʙʳʣʠ ʛʦʪʦʚʳ ʦʪʜʘʚʘʪʴ 

ʠ ʦʪʜʘʚʘʣʠ ʩʘʤʫ ʩʚʦʶ ʞʠʟʥʴ ʨʘʜʠ ʩʚʦʝʛʦ ʨʦʜʘ ʠ ʥʘʨʦʜʘ. 

ʅʘ ʧʘʥʠʭʠʜʝ ʉʝʨʛʝʷ ʇʝʪʨʦʚʠʯʘ 17 ʘʚʛʫʩʪʘ ʚ ʄʦʩʢʦʚʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʥʘ ʪʝʣʝʧʝʨʝʜʘʯʝ 

çʇʨʷʤʦʡ ʵʬʠʨè (ʩ ʫʯʘʩʪʠʝʤ ʘʨʪʠʩʪʢʠ ʕʣʠʥʳ ɹʳʩʪʨʠʮʢʦʡ, ʪʝʣʝʚʝʜʫʱʝʡ ɸʥʥʳ ʐʘʪʠʣʦʚʦʡ, ʚʠʮʝ-

ʧʨʝʟʠʜʝʥʪʘ ʈɸʅ ɻʝʥʥʘʜʠʷ ʄʝʩʷʮʘ, ʦʜʥʦʛʦ ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʷ-ʚʳʧʫʩʢʥʠʢʘ ʄʌʊʀ ʠ ʜʨʫʛʠʭ), 

ʧʫʱʝʥʥʦʡ ʚ ʵʬʠʨ ʚ ʪʦʪ ʞʝ ʚʝʯʝʨ ʚ ʯʝʩʪʴ ʝʛʦ ʧʘʤʷʪʠ, ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʠ ʫʚʘʞʠʪʝʣʴʥʦ ʛʦʚʦʨʠʣʠ ʦ 

ʥʸʤ. ʉʠʤʚʦʣʠʯʥʦ, ʯʪʦ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʂʘʧʠʮʘ ʢʘʢ ʧʨʦʩʚʝʱʸʥʥʳʡ ʘʪʝʠʩʪ ʩʫʤʝʣ ʦʙʲʝʜʠʥʠʪʴ 

ʩʪʦʣʴ ʨʘʟʥʳʭ ʣʶʜʝʡ. ʇʨʠ ʚʩʝʡ ʩʚʦʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʯʝʩʪʥʦʩʪʠ, ʧʨʠ ʚʩʸʤ ʦʪʢʨʦʚʝʥʥʦʤ ʠ 

ʯʸʪʢʦʤ ʦʙʦʟʥʘʯʝʥʠʠ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʦʥ ʧʦʥʠʤʘʣ, ʯʪʦ ʣʶʜʝʡ 

ʩʝʛʦʜʥʷ ʩʣʝʜʫʝʪ ʜʝʣʠʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝ ʧʦ ʚʝʨʝ, ʘ ʧʦ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʠ ʜʦʩʪʦʠʥʩʪʚʫ ï ʨʘʜʠ 

ʚʦʟʨʦʞʜʝʥʠʷ ʥʘʰʝʛʦ ʚʝʣʠʢʦʛʦ ʆʪʝʯʝʩʪʚʘ. ɺʝʜʴ ʤʠʨ ʝʩʪʴ ʥʝ ʦʪʩʫʪʩʪʚʠʝ ʚʦʡʥʳ, ʥʦ ʜʦʙʨʦʜʝʪʝʣʴ, 

ʧʦʨʦʞʜʸʥʥʘʷ ʜʫʰʝʚʥʦʡ ʤʦʱʴʶ. ʀ ʟʜʝʩʴ ʤʳʩʣʠʪʝʣʴ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ ʂʘʧʠʮʘ 

ʩʣʫʞʠʪ ʥʘʤ ʚʝʣʠʢʠʤ ʧʨʠʤʝʨʦʤ. 
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